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PREFACE

This document is a Final Environmental Assessment (FEA) prepared to meet federal
and state environmental requirements. An Environmental Assessment (EA) must be prepared
in accordance with the requirements and standards established by the National Environmental
Policy Act (NEPA) of 1964 when one or more circumstances occur, such as the use of federal
lands for a proposed action (project). The State of Hawaii (SOH) established state requirements
for EAs in compliance with NEPA in Chapter 343 of the Hawaii Revised Statutes (HRS), 1983.
This statute was amended by Act 241, Session Laws of Hawalii, 1992. An is required in Hawaii
whenever the use of state lands are proposed for a project. This is the case for the proposed
action which is a 20 Megawatt (MW) Windfarm project to be sited in the Kaheawa Pastures,
Ukumehame Conservation District.

A draft environmental assessment (DEA) was prepared in compliance with both NEPA
and the SOH Chapter 343 by the project applicant, Zond-Pacific (ZPAC), a wind developer
based in Wailuku, Hawaii. The DEA for the proposed project was submitted to the State of
Hawaii (SOH) Department of Land and Natural Resources (DLNR) in April 1998. The DEA
was subsequently submitted to the Office of Environmental Quality Control (OEQC) for public
review in June. Comments were received from twenty-one (20) organizations and individuals,
including DLNR. The DEA has been revised incorporating the review comments and related
discussions with organizations and individuals, resulting in this document -- the Final
Environmental Assessment (FEA).

The proposed action succeeds a related ZPAC action in the study area. Specifically,
ZPAC was granted a Conservation District Use Permit (CDUP) by the Department of Land and
Natural Resources (DLNR} in 1995 to perform a wind resource evaluation in the study area. In
conjunction with its application for the CDUP, ZPAC prepared an Environmental Assessment
entitled Temporary Installation, Periodic Maintenance and Collection of Data from Wind
Resource Monitoring Stations at Kaheawa/Ukumehame, Maui (DLNR File No. 2478). Potential
impacts were identified by several reviewers. Mitigation measures were identified and agreed
upon with DLNR prior to approval of the CDUP. The wind resource measurements have since
indicated that there is a sufficient resource in the study area to warrant a feasibility analysis of
the project potential. ZPAC has initiated an application for a CDUP for use of the study area for
a commercial windfarm.

This FEA is an informational document for decision-makers and citizens regarding the
Zond-Pacific (ZPAC) proposed 20 MW windfarm on the Kaheawa Pastures, Ukumehame
ahupua'a, West Maui, Hawaii. Information regarding the proposed action and its potential
impacts on the natural, social and economic environments of Maui is described and discussed
herein. Potential alternatives to the proposed action were investigated and are discussed,
including a no action alternative.

This FEA is one element of the public/governmental involvement and review process,
which will lead to an overall environmental decision-making process on the proposed action.
The intent of the public/governmental involvement process, which can include coordination with
technical specialists, meetings and hearings, is to establish and facilitate a flow of information
between the project applicant (ZPAC), the citizens of the community and agencies of the
federal, state and local governments. This process draws on the expertise and experience of
all process participants to develop and analyze altematives, Thereby, all participants can and
are encouraged to assist in the review of this document and use it as decision-making tool.

This one-volume, final EA contains the following:
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A Table of Contents and a list of tables, figures, and acronyms used in this
document,

An Introduction and Summary (Section 1) to provide an overview of the document
and to serve as an alternative for those who do not need to read the entire
document,

A Project Description (Section 2), including discussion of its purpose and the needs
the project proposes to address, and the anticipated benefits to Maui,

A discussion of alternatives considered to the proposed project (Section 2.3.2),
including alternate windfarm sites evaluated and a no action alternative. Rationale
for eliminating these alternatives from further consideration is provided,

A description of the current natural, social and economic environments in the study
area that could be affected by the proposed action (Section 3). Since the study area
is remote, the description of the current social and economic environments includes
the broader regional and island contexts.

A discussion of environmental consequences, including potential benefictal and
adverse natural, social and economic impacts, associated with the proposed action.
(Section 3}. Measures are discussed for mitigating or reducing the potential impacts.

An assessment of how the proposed action relates to land use plans, policies and
controls (Section 4),

A discussion of topical issues, including unresolved issues (Section 5),

A description of the public and agency organizations and individuals that were
consulted during the preparation of this final EA (Section 6),

A listing of references to this final EA (Section 7), and

A Zond Systems Brochure, Enron Wind Corporation Written Hazard Communication
Program, and three reports in the Appendix {Section 8). The Zond Systems
Brochure includes information on the Zond Systems Z-750 kW Series wind turbines,

Introduction
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Acronym
AWEA
BLNR

dB

dBA

CDUA
CDUP
DBED
DBEDT
DOH
DLNR
EPRI

FAA
FEMA
HRS
IEC
IEEE
IRPA
NREL
OCEA
SCS
SOH
SMA
SHPD
USDOE
USDOT
USLA

Acronyms and Nomenclature

Definition
American Wind Energy Assaciation
Board of Land and Natural Resources

decibels, a logarithmic ratio between pressures caused by a given sound and a
standard sound pressure

decibel measurement using an “A-weighted” scale that takes into account the
way humans perceive sounds

Conservation District Use Application

Conservation District Use Permit

Department of Business, Economic Development, Honolulu, HI
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1. INTRODUCTION AND SUMMARY
1.1. Background

1.1.1. Purpose of the Document

Zond-Pacific (ZPAC), a division of Enron Wind Corporation, Tehachapi, Califomia,
proposes to construct and operate a 20 MW windfarm on the Kaheawa Pastures, Ukumehame
ahupua'a, West Maui. Since the proposed site is on State Conservation District lands, ZPAC has
applied for a Conservation District Use Permit (CDUP) and seeks a Use of State Lands Approval
(USLA) from the Department of Land and Natural Resources (DLNR). ZPAC has forwarded this
Final Environmental Assessment (FEA) in support of its application.

This FEA was prepared by WSB-Hawaii, an independent consultant in Kaneohe, Hawaii,
for ZPAC in accordance with:

e National Environmental Protection Act (NEFA);

e Chapter 343, Hawaii Revised Statutes (HRS);

® Act 241, Session Laws of Hawaii, 1992;

e Chapter 200, Title 11, Department of Health (DOH); and

e Chapter 5, Title 13, DLNR Administrative Rules.

The proposed windfarm project is consistent with guidelines of Chapter 344, HRS and
the permitted public purpose uses of Conservation land as specified in Chapter 5, Title 13,
DLNR Administrative Rules. DLNR is the accepting agency for this FEA. Cooperating agencies
include the US Departments of Interior and Transportation, SOH Departments of Business,
Economic Development and Tourism (DBEDT) and Health (DOH), and the County of Maui.

1.1.2 Proposed Action

ZPAC proposes to construct and operate a 20 MW windfarm on Kaheawa Pastures,
Ukumehame ahupua’a, Maui. The windfarm would supply wind-generated electricity to Maui
Electric Company Ltd. (MECO). The proposed site is located on a gently sloping portion of the
Kaheawa Pastures between the Manawainui and Papalua Guiches approximately four miles
mauka of McGregor Point. This site is contiguous to portions of the MECO transmission lines.
Entry to the site is currently via an existing 4-wheel drive, jeep road network that connects with
the Honoapiilani Highway (State Highway 30).

The proposed windfarm would consist of a single articulated row of twenty-seven (27)
Zond Z-48 wind turbines installed on 50m (164ft) lattice towers. The windfarm elevation would
extend from 2,000ft (610m)* on the lower end to about 3,200ft (976m) on the upper end. Each Z-
48 wind turbine has an electrical output of 750 kilowatts (kW) bringing the total windfarm output to
20.25 megawatts (MW). The Z-48 has three fiberglass blades and a rotor diameter of 48m (157ft).

Site construction would include a foundation and tower for each wind turbine, one operation
and maintenance building, an underground electrical distribution network and a substation for
interconnection to MECO's transmission system and improving the access and site road networks.

1 Ali elevalions are above sea leve), unless otherwise noted.
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1.1.3 Evaluation of Alternatives

During the initial development phase of this project, ZPAC identified and evaluated
several alternative sites. ZPAC first discussed the concept of a 10 MW windfarm near Kapalua
airport on West Maui with MECO and Maui Pineapple and Pine in 1987. Two years of wind
measurements confirmed the viability of a good wind resource. However, the project was not
economically viable at 10 MW, Since the landowner was not interested in providing additional
land sufficient for 20 MW, ZPAC began a search for alternate sites in 1992.

ZPAC sought to find alternative sites with good exposure to the prevailing tradewinds and
close to MECO's transmission system. Potential sites included locations in the central valley,
along the north shore, and the highland areas of the Ukumehame ahupua'a. The Kaheawa
Pastures was selected as a candidate site in 1994 due its good exposure to the tradewinds and
close proximity to MECO's transmission system. In addition, ZPAC felt that the site's remote
location would help mitigate potential concems regarding noise and visual impact,

ZPAC applied to DLNR for site access to install wind monitoring equipment in 1995.
ZPAC prepared an EA in support of the site access application. The EA was accepted after
revisions and the application was approved. Wind measurements, initiated in 1996, have
confirmed an excellent wind resource. ZPAC has initiated negotiations with MECO for a power
purchase agreement to sell the wind-generated electricity. Other key project implementation
milestones are to obtain approval of this FEA, a Conservation District User Permit (CDUP) and
a 25-year “Term Easement” or “Lease” from DLNR.

A no action altemative was considered. A no action alternative would mean that ZPAC
would not seek to develop a windfarm on Maui, since other potential windfarms sites have been
eliminated from consideration as discussed above. WSB-Hawaii evaluated the no action
alternative as follows. First, the purpose of the proposed action is to develop a windfarm in an
environmentally-sound manner to help meet energy needs as discussed below. Second, Maui
Electric Company Ltd. (MECO) has indicated their willingness to purchase the electricity from the
proposed windfarm, subject to the negotiation of the power purchase agreement. Third, none of
the public and private sector representatives contacted to date by ZPAC have suggested that the
project should not done. Finally, a no action altemative would mean that Maui would forgo a
project that WSB-Hawaii believes would provide overall positive benefits as discussed in the next
section. Therefore, WSB-Hawaii has recommended to ZPAGC against a no action alternative.

1.1.4 Project Purpose, Needs and Benefits

The purpose of the proposed project is to develop a windfarm in an environmentally-sound
manner on Maui and to sell renewable electricity to MECO. The needs of the proposed project
(action) are to provide 20 megawatts (MW) of wind-generated electricity towards the growing
electrical energy demand of Maui, to support the State's policy to reduce Hawaii's dependence on
imported energy sources, and to help protect the State's environment. It is anticipated that MECO,
DLNR, the citizens of Maui and the State, and ZPAC would ail benefit as follows:

o MECO would benefit by purchasing electricity at their avoided cost, reducing their use of
fossil fuels, showing their support for renewable energy sources and diversifying their
electrical power purchase portfolio;

* DLNR would benefit through collection of a land use fee. This fee could be used to off-
set a portion of the funds that have been spent by the State to develop renewable energy
alternatives such as wind;

Section 1 1-2 January 27, 1999
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The citizens of Maui and the State would benefit from the energy, economic and
environmental characteristics of the project;

¢ Energy - The windfarm would help diversify the energy resource base on Maui

and reduce the amount of imported fossil fuels (estimated at the equivalent of
102,000 barrels of oil per year). Avoidance of fossil fuels would help reduce energy
security and price risks and would make Maui less dependent on oil and coal;

Economic — There would be direct economic activity during construction and
operation (temporaty and permanent jobs, equipment, materials and supplies),
and the project-related income and excise tax revenues over the project’s
lifetime. The primary indirect economic activity is stimulated by the reduction of
the dollars that are paid for imported fossil fuels, i.e., those dollars recirculate on
Maui and in Hawaii. in addition, a wind power purchase contract would specify the
value (in cents/kWh) to be paid over contract lifetime. The price for the windpower
is thus known and independent of the price of fossil fuels. Therefore, the
ratepayers would benefit by saving the incremental cost of fossil fuels with respect
to the cost of windpower; and

Environmental - Similarly, environmental benefits accrue from the reduction of
fossil fuel use, i.e., fossil emissions would be reduced. There could be additional
benefits to the environment through implementation of native plant and Nene
propagation programs, as proposed by ZPAC; and

ZPAC would benefit by the opportunity to recover its investment in the wind project and
make a fair profit over the projected 30 year lifetime of the windfarm.

Section 1
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1.2 Summary of Potential Environmental Consequences and Mitigation Measures

The evaluation of the potential impacts, a discussion of the SOH significance criteria
and the proposed mitigation measures are summarized in this section. See Section 3.0 for the
detailed discussion. WSB-HAWAII notes that MECO performed an EIS in 1994 for a third
69KV transmission line from Maalaea to Lahaina. Portions of that EIS are relevant as
background information for this study and are referenced herein.

1.2.1 Types of Impacts and Levels of Significance

WSB-HAWAII has identified and summarized the potential consequences (impacts) by
category. The significance of the impacts was evaluated using guidelines established in
Section 12, Chapter 200, Title 11, State of Hawaii (SOH) Department of Health, Administrative
Rules as authorized by Chapter 343, HRS.

The significance of the impacts was evaluated in terms of context, duration and severity.
Context refers to the setting of the action and how the significance of a specific impact may vary
with the setting. For example, the significance of some impacts may be localized, i.e., impacting a
local area, but not the whole island of Maui. Duration refers to the time pericd of the impact and
its consequences. For example, some impacts may be short-term or temporary, such as potential
impacts that would occur during the construction phase, while others may be longer-term or
permanent, such as during the operational lifetime of the windfarm. Severity refers to the (evel of
potential consequence (positive or negative) resulting from an impact.

An example of a positive (or beneficial) consequence would be modification of an existing
road to reduce soil erosion. An example of a negative consequence would be physical injury,
damage or casualty to a plant or an animal. A more severe negative consequence could occur if
the plant or animal were an endangered specie. Given the above criteria, WSB-HAWAII has
evaluated the severity of each potential impact to be in one of the following five levels:

+ Beneficial - the impact provides a positive effect on the environment;
« None -- there is no perceptible consequence (positive or negative);
+ Negligible - there is a negative impact, but the consequence is negligible;

¢ Non-Significant —~ there is a non-negligible, negative impact, but the
consequence of the impact does not meet defined standards of significance; and

e Significant -- there is a negative consequence that meets the standard of
significance defined for the specific resource or environmental element.

1.2.2 Summary of the Potential Environmental Impacts

Overall, the project would not negatively impact the environment. This is due, in part, to
the following four factors: (1) windfarms generally have less environmental consequences than
conventional generation facilities, (2) ZPAC's goal is to minimize all potential negative
environmental impacts, (3) ZPAC has already implemented mitigation measures in the design and
layout of the windfarm, and (4) ZPAC has proposed a comprehensive mitigation measures
program (See Section 1.2.3 for a summary of this program}.

The environmental impacts are summarized in Table 1.2.2-1, including WSB-HAWAII's
evaluation of the context, duration and severity of each potential impact. The summary includes
an evaluation of the impacts before and after proposed mitigation measures. Only one potentially
significant impact has been identified: avifauna may be impacted by the proposed 20 MW
windfarm.

Section 1 1-4 January 27, 1999
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1.23 Summary of Mitigation Measures Program
The mitigation measures program is being designed in two phases as follows:
Project Design and Preiiminary Review Phase ( Completed):

conducted a botanical survey to avoid native plants during the wind resource
measurements program and in the preliminary siting of individual wind turbines,

Results. Native plants were not found at the preliminary sites identified for the wind
turbines. Some native plants were found along the proposed alternative access
spur through the Manawanui Gulch, If this route is approved, additional surveys will
be needed to plan construction.

conducted a downed bird survey to determine if any birds were being downed by
the meteorological towers, identify which birds frequent the study area and to plan
mitigation measures to reduce the impacts during construction and operation of the
windfarm,

Results. No downed birds were found. No Nene, Shearwaters or Petrels were
observed in the area. However, since the survey was limited in scope, additional
surveys are needed to confirm whether any endangered species frequent the area.

conducted preliminary surveys to identify culturally-significant archaeological sites,

Resuits. No culturally-significant archaeological sites were found on the site or
along the proposed alternative access spur.

took care in the visual design of the wind turbines and the windfarm layout, and

Results. The 27 turbines would be instalied in one, articulated string over a linear
distance of over 8000ft. Ali of the site electrical collection network would be buried.
Because of the remote location of the windfarm, the predominate views of the
windfarm would be from distances over 6mi and from viewpoints where the turbines
would be seen against the existing landscape. They would not be visible from
along the Honoapiilani Highway.

relocated wind turbine sites above the lower transmission lines to reduce the visual
impacts along the Old Lahaina Pali Trail.

Results. Some the turbines (or parts of the wind turbines) would still be visible from
a section of up to one mile of the Old Lahaina Pali Trail. [t is anticipated that
portions of up to six to eight turbines would be visible.

Final Review Phase:

conduct additional botanical and archaeological surveys to finalize the improve-
ments to the access road network, including a spur that would wiil preclude traverse
of 3.2km (2.0mi) of the upper, more sensitive areas of the Kaheawa Pastures,

plan a native plant propagation program,
continue monitoring for downed birds near the meteorological towers,

conduct additional bird surveys prior to construction to characterize bird use in the
project area and develop mitigation measures,

continue coordination with DLNR/DOFAW, and
continued solicitation and review of public comments.

Section 1
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1.2.4 Hawaii Administrative Rules — Significance Criteria

The Hawaii Administrative Rules, Title 11, Department of Health, Chapter 200, Section
12 specifies thirteen criteria when considering the significance of potential environmental
effects. Agencies are to consider the sum of the effects on the quality of the environment and
shall evaluate the overall and cumulative effects of an action. The following is an assessment
of the potential effects of the action.

(M

(@)

Involves an irrevocable commitment to loss or destruction of any natural or
cultural resource;

WSB-Hawaii Assessment. An irrevocable (irreversible} commitment to loss or
destruction of any natural or cultural resource is one that cannot be changed once it
occurs. Natural resources include topographic and geologic features, soils, air,
water, flora and fauna. No topographic or geologic features will be disturbed (See
Section 3.5). Some soil will be disturbed during the construction of the windfarm, but
this use is revocable. The windfarm could be decommissioned, all equipment and
structures could be removed and the soil could be restored to its original condition.
The project will not generate any air or water emissions and will provide positive
benefits through the reduction of fossil fuel use and the resulting emissions on Maui.

Regarding flora and fauna, potentially negative impacts have been identified,
studied and discussed (See Section 3.7). WSB-Hawaii believes that negative
impacts to native flora can be reduced to a negligible level through proposed
mitigation measures during construction and operation. These mitigative
measures include temporary removal and replacement of native flora during
construction and a native plant propagation program during operation.

There are concerns regarding potential negative impacts on avifauna, including the
endangered Nene (See Section 3.8). These impacts could result in irrevocable
loss of individual avifauna. Discussion of potential impacts on the Nene and other
avifauna have not yet resulted in agreement on substantial mitigative measures.
Additional study of the environmental impacts and development of appropriate
mitigation measures, including a Nene propagation program, is recommended.

Cultural resources include culturally-significant archaeological sites, native
practices and uses in the area, and other human resources. Based on an
archaeological survey, there are no culturally-significant archaeological sites in the
project area (See Section 3.8). An archaeological survey was also conducted
along the proposed spur access trail with negative findings. Consultation with the
native Hawaiian community has indicated there no cultural uses in the project area
or in nearby areas of the Ukumehame that would be negatively impacted by the
project. There are other irrevocable human resources that would be lost, e.g., the
labor involved in constructing the project.

Curtails the range of beneficial uses of the environment;

WSB-Hawaii Assessment. The project will not curtail the range of beneficial uses of
the environment. The proposed windfarm is consistent with the primary purpose and
use of the Conservation District. It also supports overall State policy to increase use
of indigenous energy resources. The proposed windfarm is a use permitted in the
Conservation District. Specifically, the proposed windfarm site lies within the
“General” subzone of the Conservation District. The proposed windfarm is a use
consistent with the objectives of the more restrictive Conservation District Protective
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(3)

(4)

()

(6)

(7)

Subzone (See discussion in Section 3.3.2). Specifically, Section 13.5.22 of DLNR
Conservation District Rules, identifies “energy generation facilities utilizing the
renewable resources of the area (e.g., hydroelectric or wind farms” as a pemissible
“Public Purpose Use” in the “Protective” subzone. The proposed windfarm is
consistent with and will not preclude other potential uses of the land, e.g., livestock
grazing and bird hunting (See Section 3.4). Windfarms are generally deployed on
lands already in use for some other purpose, e.g., livestock grazing or game hunting.
As such, they are good examples of multiple purpose facilities.

Conilicts with the state’s long-term environmental policies or goals and guidelines
as expressed in chapter 344, HRS, and any revisions thereof and amendments
thereto, court decisions, or executive orders;

WSB-Hawaii Assessment. Overall, the proposed windfarm is consistent with and
supports long-term state policy to conserve the state’s natural resources and to
improve the quality of life. The project will help reduce our dependence on
imported energy use and increase our use of indigenous natural resources,
including energy, e.g., our tradewinds. The project helps improve the quality of life
on Maui by offsetting a portion of the fossil fuel used to generated electricity. This
reduced fuel use (estimated at about 102,000 barrels of oil a year) will also avoid
the air pollutants that result from the fossil fuel use. The project further helps to
improve the quality of life by bringing outside investment, tax and use revenues
and new jobs to Maui. Finally, the use of the wind at the project site is consistent
with native Hawaiian understanding and use of the wind. The only concem regarding
this criteria is the potential negative impacts on avifauna as discussed above.

Substantially affects the economic or social welfare of the community or State;

WSB-Hawaii Assessment. The proposed windfarm will have positive economic
and social welfare impacts on the community. The project will bring outside
investment which will create both short-term and long-term jobs, and tax and use
revenues. Perhaps the most significant economic benefit will be the avoidance of
imported energy fuel costs, as the dollars that would normally go out of state to
pay for fossil fuels would recirculate on Maui and in the State. The project
implementation will not negatively impact the social welfare (including culturat
resources) of the community.

Substantially affects public health;

WSB-Hawail Assessment. The project will not result in any negative public health
impact. The project health impacts will be positive through the reduction of
pollution from the utility power plants at Kahului and Maalaea.

Involves substantial secondary impacts, such as population changes or effects on
public facilities;

WSB-Hawaii Assessment. The project is anticipated to have negligible impacts
on population and public facilities. Most of the jobs created by the project will be
filled by local residents. The project will be self-contained and will require no
extension of public facilities, e.g., water or other utilities.

Involves a substantial degradation of environmental quality;

WSB-Hawaii Assessment. The project will not result in a substantial degradation of
environmental quality. Quite to the contrary, the project is anticipated to improve
environmental quality in the project area and within the county. This will be
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(8)

(9)

(10)

(11)

(12)

accomplished taking care taken during the construction and operation to minimize
damage to the land, including flora and fauna, and the implementation of native
plant and Nene propagation programs, It is anticipated that these propagation
programs will provide a positive benefit over the project lifetime.

Is individually limited but cumulatively has considerable effect upon the
environment or involves a commitment for larger actions;

WSB-Hawaii Assessment. The proposed 20 MW windfarm is not anticipated to
have any cumulative affects. The proposed windfarm is optimum given the size of
the Zond Z-48 wind turbines and available iand in the project area. Therefore, the
proposed windfarm would not involve a commitment to larger actions, e.g., as
addition of more wind turbines at a later time.

Substantially affects air or water quality or ambient noise levels;

WSB-Hawaii Assessment. The project will not substantially affect air or water
quality or ambient noise levels. In actuality, the project will provide an overall
positive impact on air quality, since the project itself does not result in air
emissions and because the wind-generated electricity will offset use of fossil fuels
and their resulting emissions on Maui. All water used during construction and
operation will be trucked in. As noted in Section 3.6, measures are recommended
which should mitigate the potential impacts on the hydrologic and water resources
in the area. Regarding noise levels, the wind turbines will slightly increase the
ambient noise levels within the project area. It is believed that the noise will serve
to alert avifauna in the area. As discussed in Section 3.14, the turbines would not
be heard at the nearest residences (over two miles away) to the project.

Detrimentally affects air or water quality or ambient noise levels;

WSB-Hawaii Assessment. The project will not detrimentally affect air or water
quality or ambient noise levels. As discussed above, the impacts on air quality are
considered positive, the impacts on water quality and ambient noise levels are
negligible.

Affects or is likely to suffer damage by being located in an environmentally
sensitive areas such as a flood plain, tsunami zone, beach, erosion-prone area,
geologically hazardous land, estuary, fresh water, or coastal waters;

WEB-Hawaii Assessment. The proposed project site in the Kaheawa Pastures is
not located in an environmentally sensitive area of the type as described above.
Therefore, the project will not affect or is likely to suffer the type of damage of
concem by this criteria. The site, which has been used previously by cattle
ranchers for grazing, is a grassland and shrubland area dominated by non-native
flora.

Substantially affects scenic vistas and viewplanes identified in county or state
plans or studies; or,

WSB-Hawaii Assessment. The project is not anticipated to substantially affect
scenic vistas and viewplanes identified in county or state plans or studies. One
comment was received from DLNR (Na Ala Hele Trails and Access Program)
regarding potential impacts from viewpoints along the Old Lahaina Pali Trail.
Several of the turbines or parts of the turbines would be visible from a one mile long
section of the trail. The community has not expressed the concem visual impact
would be significant. In part, the remote location of the proposed windfarm mitigates
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(13)

concern, as most people would not see the wind turbines. The West Maui
Community Plan and the County of Maui Plan do not identify specific scenic vistas or
viewplanes in the area.

Requires substantial energy consumption.

WSB-Hawaii Assessment. The project would generate and consume electrical
energy. The amount of electrical energy consumed is negligible to the amount
that would be generated and delivered to the utility.

1.2.5 Unresolved Issues

WSB-Hawaii has evaluated one of the potential impacts to be potentially significant,
requiring mitigation. Mitigation is also recommended for a number of impacts that have been
evaluated as non significant. ZPAC's goal is to reduce the severity of these impacts by at least
one level, i.e., to reduce significant to non significant, non significant to negligible, etc., through
implementation of a mitigation measures program. The following are the key potential impacts
that need to be resolved:

A preliminary bird survey was conducted to determine if birds were colliding wnth
existing meteorological towers and to identify birds in the area. A number of native
birds were identified, but none that are endangered. However, endangered
Hawaiian Nene were observed nearby and the Hawaiian Dark-rumped Petrel is
known to be on Maui. Due to the uncertainty surrounding the presence and habits of
the Nene in the project area, the impact is evaluated as potentially significant.

Plans. ZPAC plans to continue monitoring the areas surrounding the meteorological

towers for downed birds. As the next step, ZPAC plans to conduct more detailed
surveys to characterize bird use of the project area in coordination with
DLNR/DOFAW. ZPAC's intent is prepare, in partnership with DLNR/DOFAW, a
mitigation measures program to reduce the risk to the Nene and other species of
concern as much as possible. The mitigation measures will include ZPAC
contributions to the Nene propagation program. With implementation of these
mitigation measures, WSB-Hawaii believes that the severity of the impacts can be
downgraded to non significant. See Section 3.9 for details.

Potential Impact on Terrestrial Flora {Preliminary rating: non significanf). While no
endangered plant species have been found to date, a number of native plants were
identified during the initial botanical survey. This survey led to the relocation of two
of the meteorological towers. A second survey identified native plants along the
existing spur from Puu Anu to the project area.

Plans. ZPAC would conduct follow-up surveys to confirm the improvements to the
access road network and the final sites for the turbines and other structures on the
site. ZPAC also plans to implement a native plant propagation program with the
assistance of local plant experts. With these measures, WSB-Hawaii believes the
impact severity can be downgraded to “negligible.” See Section 3.8 for details,

Visual Resources (Preliminary rating: non significant). Concern has heen expressed
by DLNR/Na Ala Hele Trails and Access Program that viewplanes along the Old
Lahaina Trail would be impacted. However, the community has not raised concerns
suggesting that visual impact would be significant. With implementation of
mitigation measures discussed in Section 3.16, WSB-Hawaii believes that the severity
of the impacts can be downgraded to negligible.
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1.3 Summary of Compatibility With Land Use Policies and Plans

The proposed windfarm is consistent with State and local plans and policies as
summarized below. The relationship of the proposed action to land use plans, policies and
controls in discussed in Section 4.0.

1.3.1 Federal

There are no known Federal plans or policies that directly relate to or influence the
proposed action. There are three Federal policies which could result in Federal involvement on
or actions related to the project: one with Federal Aviation Administration (FAA), one with the
Department of Interior (DOI), and one with Army Corps of Engineers. ZPAC has filed a “Notice
of Proposed Construction or Alteration” with the FAA. The FAA has subsequently determined
that the proposed project would not be an obstruction to air navigation under Part 77 of Federal
Aviation Regulations. Since the height of the turbines including the blades would exceed 200ft),
lighting is required to alert pilots. For this project, the FAA has approved lighting with a steady
burning red obstruction light on the top of every other turbine nacelle.

The DO, Fish and Wiidlife Service, administers the Federal Endangered Species Act of
1873. DOI normally becomes involved in projects where Federal lands and or funds are to be
used. This is not the case for this project. DOI could also become involved if it, or another
federal agency, took an action that couid materially affect the project. In the case of this
project, there is a potential trigger associated with the FAA's review of the “Notice of Proposed
Construction or Alteration” filed by ZPAC. If the FAA determined that their action could impact
an endangered specie, they would initiate a Section 7 consultation pursuant to the Endangered
Species Act. However, the FAA did not make this determination (See Section 4.1).

ZPAC has proposed to improve and utilize a spur road that extends from near Puu Anu
to the upper area of the project site. This Spur crosses the upper portion of the Manawanui
Guich. Subject to further review of the proposed use of the upper spur for site access, the
Army Corps of Engineers could become involved, if they determine that this upper portion of
Manawainui Guich fails under their jurisdiction. See also Sections 3.6 and 4.1.

1.3.2 State

The applicable State plans, policies and programs include: State land use and
conservation and resource law reiated to land use districts; the Hawaii State Constitution;
Hawaii State Plan; the Hawaii Integrated Energy Plan and related plans, e.g., the Hawaii
Energy Strategy; and the Na Ala Hele Trails and Access Program.

State Land Use and Congervation and Resource Law. The proposed windfarm site is on
state-owned Conservation District land within the Ukumehame ahupua'a of West Maui. The
State’s custodial agency is DLNR. The site is within “General” subzone. Therefore, use of the
land requires submittal of a Conservation District Use Application (CDUA) for review and approval
by the Board of Land and Natural Resources (BLNR) and issuance of a Conservation District Use
Permit (CDUP). The use of the site for the proposed windfarm is consistent with the objectives of
the Conservation District General Subzone.

Hawaii State Constitution. The proposed windfarm is consistent with the Hawaii State
Constitution, referencing Article X|, section 1:
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“For the benefit of present and future generations, the State and its political
subdivisions shall conserve and protect Hawaii's natural beauty and all natural
resources, including land, water, air, minerals and energy sources, and shall
promote the development and utilization of these resources in a manner consistent
with their conservation and in furtherance of the self-sufficiency of the State.”

Hawaii_State Plan and Hawaii Energy Strategy. The proposed windfarm is consistent
with the Hawaii State Plan, Chapter 226, HRS) and the Hawaii Energy Strategy which include
the overall objective of providing economic, efficient and reliable electrical service. The Hawaii
State Plan and the Hawaii Energy Strategy include the following two additional goals which
support the increased use of renewables in Hawaii, such as the proposed 20 MW windfarm:

+ ‘“Increased energy self-sufficiency where the ratio of indigenous to imported energy
use is increased; and

o Greater energy security in the face of threats to Hawaii's energy supplies and
systems.”

Na Ala Hele Trails and Access Program. The Lahaina Pali Trail is 7.2km (4.5mi) long,
extending from the Ukumehame County of Maui Beach Park to near Pu’'u Hele. It traverses the
Kaheawa Pastures below the lower end of the proposed windfarm site. The trail joins the
access road just before the road crosses the Malalowaiaole Guich at about the 488m (1600ft)
elevation level. DLNR (Na Ala Hele Trails and Access Program) has expressed concern that the
project will negative impact viewplanes along the trail. However, WSB-Hawaii believes that the
proposed windfarm would not compromise the ability of the trail to meet the objectives of the Na
Ala Hele Trails and Access program. See also discussion in Sections 3.4 and 3.16.3.

1.3.3 Maui County

The proposed windfarm is consistent with the Maui County General Plan and the West
Maui Community Plan. The windfarm would provide electricity to MECO’s transmission system,
would be a compatible use of Conservation Lands and would provide an economic stimulus to the
County. The electricity supplied to MECO's grid would help supply the energy needs of West
Maui. The Conservation land in this area has been used for grazing of livestock in the past. The
proposed windfarm would be compatible with the grazing of livestock, as it has been in California
and other areas, and/or with bird hunting if that should be approved by DLNR.

1.4 Required Approvals and Permits

Federal, State and County permits and approvals required for the proposed windfarm
are summarized in Table 1.4-1 and described in more detail in Section 4.

Federal Approvals. Because their heights, the wind turbines and their towers can
represent possible obstacles to commercial or private aircraft. The site is near the primary landing
flight paths for the Maui County Airport at Kahului. ZPAC has filed a “Notice of Construction or
Alteration” to the Federal Aviation Administration (FAA). The FAA has subsequently determined
that the proposed project would not be an obstruction to air navigation under Part 77 of Federal
Aviation Regulations. Since the height of the turbines including the blades would exceed 61m
(200ft), lighting is required to alert pilots. For this project, the FAA has approved lighting with a
steady buming red obstruction light on the top of every other turbine nacelle.
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State Approvals and Permits (See also Section 4 for more details). Approvals and

permits would be required from DLNR. As discussed above, the proposed windfarm site lies
entirely within State lands, designated Conservation Land Use District requiring a Conservation
District Use Permit (CDUP). in the case of the proposed windfarm, ZPAC must apply for and be
granted a Use of State Lands Approval (USLA) from the tand Management Division and a
Board Permit from the Board of Land and Natural Resources (BLNR). These applications
require the submittal of and acceptance by DLNR of an Environmental Assessment or an
Environmental Impact Statement (if required).

As part of ZPAC's application for approval of its wind monitoring program, a preliminary
assessment was made by the State Historic Preservation Division (SHPD). At that time, no
record was found of historic sites on the parcel (Evans, 1995). Mr. Evans indicated that a
Historic Sites Review would be required should ZPAC proceed with the windfarm. SHPD has
subsequently completed a Historic Preservation Review of the project CDUA and DEA. The
DEA included the archaeological survey conducted for ZPAC by the International
Archaeological Research institute, Inc. (IARIl). Per SHPD letter, dated August 25, 1998 (copy
enclosed in Section 6), SHPD has found “the proposed windfarm to have no effect’ on historic
sites” SPHD also expressed concems regarding possible historic sites along the proposed
upper spur road. Note: IARII has conducted a follow-up survey along this proposed route. No
sites were found (see Section 3.5 for details).

County Permits. Only construction permits and a height variance would be required.
The application for the height variance may require a public hearing.
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2. PROJECT DESCRIPTION

This section includes a discussion of the project purpose and need, background
information on existing power generation and transmission needs, background information on
site selection, a description of the project and the anticipated benefits of the project.

2.1 Project Purpose and Need

Zond Pacific Inc. (ZPAC), a division of Enron Wind Corporation, Tehachapi, California is a
developer of windfarm projects. One of ZPAC's primary comorate objectives is to develop
windfarms in an environmentally-sound manner for the people of Hawaii. ZPAC has worked with
various organizations and individuals in Hawaii since 1984 to identify high potential sites for wind
energy development. ZPAC has identified several potential sites on the islands of Hawaii, Maui,
Molokai and Oahu.

The purpose of the proposed action is to develop a windfarm in an environmentally-sound
manner on Maui. The need of the proposed action is to provide 20 megawatts (MW) of wind
generated electricity towards the growing electrical energy demand of Maui. Maui Electric
Company Ltd. (MECO) has indicated their willingness to purchase the electricity from the
proposed windfarm, subject to the final negotiation of the power purchase agreement. Contract
negotiations are underway.

2.2 Background: Existing Power Generation and Transmission System

The following information on MECO's existing power generation and transmission system
and needs is provided as background discussion supporting the need for the proposed 20 MW
windfarm. Unless otherwise noted, quoted sections are from MECO’s EIS (MECO, 1994).

Generation

MECO's total generating capacity is currently about 217 MW. MECO operates its own
combustion turbine and internal combustion diese! units at Maalaea (163 MW capacity) and oil-
fired, steam turbine generation units at Kahului (38 MW capacity). “Hawaiian Commercial &
Sugar Company (HC&S) generates electricity through the burning of bagasse, oil or coal, and
through hydro power. 16 MW of power is supplied to MECO through a Power Purchase
Agreement between MECO and HC&S." Overall, the Kahului Power Plant supplies
approximately 17.5% of the current capacity, the Maalaea Power Plant about 75 percent and
the HC&S Power Plant about 7.5 percent.

Transmission and Distribution

The power generated by MECO is supplied to its customers via an island-wide
transmission and distribution system. “As power is generated, transformers step up the voltage

to either 23KV or 69KV. The power is then transmitted through the 23KV and 69KV

transmission grids. These higher voltages allow for more efficient transmission of large
amounts of power over long distances to the substations at major load center. Local area
distribution substations reduce the voltage from 69KV and 23KV to MECO’s 12KV and 4KV
local distribution voltage. Distribution feeders typically fan out from the 12KV and 4KV
distribution substations along streets and roads either overhead or, where necessary,
underground. Finally, individual customers are connected to the distribution system through
small step-down distribution transformers sized for the particular load and voltage required by
the customer. These transformers are located on poles or pads near the facilities they serve.”

Section 2 241 January 27, 1999



Kaheawa Pastures Windfarm FEA Finaf

The 69KV system consists of 96 circuit miles of single-circuit, overhead lines and delivers
power to West Maui (Lahaina to Napili) via three lines, to South Maui (Kihei and Wailea) via one
line adjacent to the Piilani Highway and Up-Country (Kula and Pukalani) via one line forming a
loop connecting Kanaha, Pukalani, Kula, Wailea, Kihei and the Maalaea Power Plant. The
overhead system is designed to withstand most environmental hazards and remain continuously
in service. Note: two of the overhead lines to West Maui are wood-pole designs and were installed
in 1957 and 1870. The third line is a steel pole design and was installed in 1996,

“The 23KV system consists of 137 circuit miles of overhead iines and delivers power to
Central Maui (Kahului, Kanaha, Wailuku, Waiinu) and East Maui (Paia, Makawao, Haiku, Hana).”

*MECO’s distribution system contains nearly 730 circuit miles of 12KV and lower voltage
feeders. This extensive network delivers power at utilization voltage to more than 43,000
customers.” (HECO, 1992).

Existing and Future Loads

“West Maui has experienced steady load growth since 1985, due in large part to new
resort developments.” The West Maui peak load in 1985 was 33.8 and 54.6 MW in 1995, resulting
in an increase of 61 percent or about 5 percent per year. The annual load growth was higher (7
percent) in 1990 and 1992. The island-wide trends were similar with an annual load growth rate of
about 5% based on a system peak of 101.9 MW in 1985 and 170.7 MW in 1995. The load growth
slowed dramatically in 1993 (actually decreased by 3 percent) then rebounded with positive 4
percent rates in 1994 and 1995. The slowdown in growth was due primarily to a decline in tourism
that started in 1993 and completion of several major developments in West Maui. This slower
load growth trend (3%) continued during 1996 when the island-wide peak was 174.8 MW. Note:
historically, West Maui represents approximately one third of the total island load.

MECO has predicted an island-wide annual load growth rate of about 3 percent for the
period of 1996 through 2009 (MECO, 1996). The load growth estimates are based on the
projected resort, commercial and residential developments. To meet this load growth and to
replace retired units, MECO is planning additions of new capacity at Maalaea (58 MW) and a
construction of a new 232 MW power plant at Waena over the next 20 years. With the recent
addition of the third transmission line, MECO anticipates that the transmission system will be
adequate to cover the anticipated load growth over the next 20 to 30 years.

2.3 Background: Site Viability and Selection

This section includes discussion of ZPAC's site selection criteria, the sites considered
and evaluated and summary of the site selection.

2,3.1 Site Selection Criteria

The following is a discussion of the key criteria that ZPAC evaluates in order to select a
site suitable for wind energy development:

Wind Resource Characteristics. The key wind resource characteristics are the strength,
direction, duration and turbulence of the wind and its temporal and spatial variations on the
proposed site, Sites with wind speed averages of 15 mph or greater are generally viable in
many locations in Hawaii. Averages of 18 mph or greater are considered excellent. Wind
measurements are made using sensors mounted on temporary towers at various locations at
the site. Ideally, the wind measurements should be conducted for a minimum period of two
years. A highly energetic site provides incentive for the windfarm developer to consider the
feasibility and costs associated other factors in determining the overall site viabiity.

Section 2 2-2 January 27, 1999



Kaheawa Pastures Windfarm FEA Final

Landowner Interests and Terms for Land Use Agreement. While a site may be windy
encugh for consideration, the windfarm developer must gain access to site, either by
purchasing the land or through a land use agreement. Generally, it is not desirable or cost
effective to purchase the iand for wind use, especially in Hawaii. Instead, the windfarm
developer typically obtains the “wind rights” on the site from the landowner via a lease or

preferred contractual vehicle. The use fee is generally a fixed amount per year or a percentage

of the gross project revenues (usually 2% during capitalization and 3% thereafter) or a
combination of the two.

Permitting Requirements. Since permitting requirements vary dramatically with the land
designation and zoning, this can be a key consideration. In Hawaii, wind energy is a pre-

approved use on privately-owned agricultural land and requires a minimum of permitting and

utility’s transmission system and other interconnection costs, the remoteness of the site, and
the site terrain. Increased costs for remote and rugged sites must be traded-off against the
other cost and performance factors in determining the overall site viability.

Environmental Issues. Environmental issues can play a key role in determining the
overall viability of the site, Windfarms generally are recognized as providing positive
environmental benefits, €.g., windfarms can reduce fossil fuel use and their associated air
emissions, including greenhouse gases. As with ai| power plants, there can be damage to the
environment due to potential impacts during construction and operation on topography,
geology, soils, hydrological resources, flora and fauna and their habitats, archaeological or
other cultural sites, visual resources and noise. The costs to study these issues and to design
and implement mitigative issues must be evaluated in determining the overall site viability.

Community Acceptance Issues. Community acceptance issues can play a key role in
determining the overall viability of the site. The community will accept and Support a project

based on their evaluation of itg overall costs and benefits. Earlier in the site evaluation phase, it
is important for the developer to get a sense of how the community views the project proposal.

and other costs. With this preliminary assessment, the developer can then make the decision
on taking the next step — examining overall project viability, including a more detailed exam-
ination of the above plus additional factors, €.9. evaluation of project financing options.
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2.3.2 Sites Considered and Evaluated

During the initial development phase of this project, ZPAC identified and evaluated
alternative sites. In 1987 ZPAC first discussed the concept of a 10 MW windfarm near the
Kapalua airport on West Maui with MECO and Maui Pineapple and Pine. Two years of wind
measurements confirmed the viability of a good wind resource, but the project was not
economically viable at 10 MW. Since the landowner was not interested in making additional
and available, ZPAC started looking for alternate sites in 1992.

ZPAC sought to find alternative sites with good exposure to the prevailing tradewinds
and close to MECO's transmission system. Potential sites included locations in the central valley,
along the north shore, and the highland areas of the Ukumehame ahupua’a. ZPAC discussed the
potential project with landowners, government agencies and other interested parties. There
were some concems expressed about the location of a windfarm too close to urban areas,
where noise could be an issue or in areas where there could be visual impact. The Kaheawa
Pastures was selected as a candidate site in 1994 due its good exposure to the tradewinds and
close proximity to MECO's transmission system. In addition, ZPAC felt that the site’s remote
location would help mitigate potential concerns regarding noise and visual impact.

in 1995 ZPAC applied to DLNR (Zond Pacific, 1995} for a Conservation District Use
Permit (CDUP) to conduct wind resource measurements at various locations on the Kaheawa
Pastures. ZPAC prepared an EA in support of the site access application. The EA was
accepted after revisions and the CDUP was approved. Wind measurements were initiated in
1996. These measurements have confirmed an excellent wind resource.

In parallel, ZPAC continued negotiations with MECO for a power purchase agreement to
sell the wind-generated electricity. Contract negotiations are underway. There has been
substantial agreement on the general terms and conditions. ZPAC anticipates that the
negotiations wili soon be satisfactorily compleied.

Assuming that ZPAC reaches agreement with MECO, the last major project
implementation milestones are to obtain: (1) approval from DNLR for this FEA; (2) issuance of a
CDUP and Use of State Lands Approval (USLA) from DLNR, and (3) financing for construction
and operation of the windfarm.

2.3.3 Summary of Site Selection

ZPAC has selected the Kaheawa Pastures site for the proposed 20 MW windfarm. A
number of factors make this site highly viable for wind energy development. First, the wind
resource measurements have confirmed that the overall average wind speed for the site is in
excess of 8.1m/s (18 mph). The high winds are due to the excellent exposure of the site to the
tradewinds, which are accelerated as they ascend from the valley floor to the site. Since the
site is highly energetic, the potential revenues justify added expenses associated with the
remoteness of the site. These include the costs to construct a new site access road to shorten
the total distance to the site, increased construction costs associated with the additional time
and difficulty to reach the site, and the anticipated permitting costs. These increased costs are
offset in part by the close proximity to the utility’s transmission system. Additional factors
supporting this decision include the avoidance of travel through the upper more sensitive areas
of the Kaheawa Pastures, reduced visual impact and elimination of noise impacts due to the
site’s remote location, and the overall energy, environmental and economic benefits that the
project would bring to the people of Maui.
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2.4. Project Design

This section includes a presentation of the required facilities and activities, the proposed
windfarm location and layout, and the detailed engineering design

2.4.1 Required Facilities and Activities

The proposed 20 MW windfarm would consist of the following facilities and activities:

(1) Improvements to the existing site access road network from the main highway to
the lower end of the site. The improvements include smoothing the road surface
and widening sections of the road, and upgrades to the spur extending from Puu
Anu to the site. Use of this spur would shorten the distance required to reach the
site by 1.6km (1.0mi) and avoid higher, more sensitive areas of the ahupua’a;

(2) Installation of 27 Z-48 wind turbines, including excavation and construction of
foundations, and erection of the support towers and transformers;

(3) Construction of a site facility building and an intrasite road network:

(4) Construction of an intrasite electrical distribution network, including excavation
and burying of all wires, and re-vegetation of the disturbed areas; and

(5) Construction of the site substation to MECO’s transmission system,

Improvements to the access road network is expected to take three months. The
construction of the windfarm facilities are expected to take four to six months. An additional three
months would be required for check-out and commissioning of the windfarm. The windfarm could
be fully operational 13 to 15 months from project go-ahead.

2.4.2 Proposed Windfarm Location and Layout

The proposed 20 MW windfarm would be located on a 200 acre narrow band of land
running mauka to makai in the Kaheawa Pastures, Ukumehame ahupua'a (Ukumehame
Conservation District Land) approximately four miles mauka of McGregor Point on the south
shore of Maui. See Figures 2.4.2-1 (Site Location on West Maui), 2.4.2-2 (Tax Key Map) and
2.4.2-3 (Computer-Simulated Photograph of the Proposed 20 MW Windfarm). Note: MECO
transmission lines pass through the pastures en route from the Maalaea Power Plant to Lahaina.

Referring to Figure 2.4.2-1, the windfarm would consist of a single articulated row of
twenty-seven (27) Zond Z-48 wind turbines approximately 2,500m (8,200ft) long, an operation and
maintenance (O&M) facility, a substation and intrasite road and electrical distribution networks.
The wind turbines wouid be installed on 50m (1 64ft) tall lattice towers approximately 122m (400ft)
apart. Each turbine, tower and foundation would require an area of approximately 12.2m (40ft) by
12.2m (40ft). The 6.1m x 12.2m (20t x 40ft) operation and maintenance facility would be iocated
approximately in the middle of the windfarm. The 15.2m x 30.5m (50ft x 100ft) substation would
be determine after consultation with MECO. The site road network would include a single 3.5m
(11.5ft) wide road approximately 2,600m (8,528t} long with spurs to each turbine. The site
electrical distribution network would be buried underground. Note: of the total 200 acre parcel,
only 8.7 acres would be developed.

The upper two transmission lines cross the Kaheawa Pastures at an elevation of
approximately 700m (2,300ft). The lower (third) line crosses the pastures at about 550m (1,800ft)
and 1.6km (1.0mi) makai of the upper two lines. Seven of the turbines would be located between
the two sets of transmission lines, 20 would be mauka of the upper lines. The uppermost
turbine would be at approximately 976m (3,200ft) elevation, the lowermost at approximately
610m (2,000ft). The design details are discussed in the following section.
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2.4.3 Detailed Engineering Design

The proposed windfarm consists of the following systems: wind turbines with support
towers and foundations, site electrical distribution network, substation and interconnection
hardware, intrasite road network and access road, operation and maintenance facility, and wind
monitoring equipment.

Wind Turbines with Support Towers and Foundations. The windfarm array would consist
of twenty-seven (27) Zond Z-48 wind turbines installed on 50m (164ft} lattice towers. The Z-48
(See Figure 2.4.3-1) is designed in accordance with the International Electrotechnical
Committee 1400-1 Standard and Germanischer Lloyd's rules and Regulations for Wind Turbine
Design. The Z-48 is designed to withstand hurricane force winds and to operate reliably for 30
years. The detailed design characteristics are summarized here. Refer to the enclosed Zond
Energy Systems, Inc. brochure in Section 8.1 for more details (Zond Energy Systems, 1997).

Each Z-48 wind turbine has an electrical output of 750 kilowatts (kW) bringing the total
array output to 20.25 megawatts (MW). The Z-48 has three fiberglass blades and a rotor
diameter of 48m (157ft). The rotor airfoils are advanced designs originally developed by the
National Renewable Energy Laboratory, Golden, Colorado. The nominal rotor rotation speed is
34 rpm with a variable operating speed range of plus and minus 12.3 percent. The rotor speed
is controlled via a hydraulic pitching system to iimit the power output and to secure (shutdown)
the turbine in high wind speed conditions. The turbine starts producing power in 3.5 m/s (7.8
mph) winds, reaches its rated power output at 11.6 m/s (25.9 mph) and shutsdown in winds of
29 m/s {64.9 mph)and above.

The Z-48 wind turbine is a variable speed design employing a proprietary doubly-fed
generator and power converter system to ensure the delivery of constant frequency power to
the grid. The generator output is three-phase 480 VAC (Voltage Alternating Current) at 60 Hz
frequency. Zond's variable speed technology provides maximum energy capture, torque
control, elimination of voltage flicker and power pulses, as well as power factor control. Zond's
integrated drivetrain combines the mainshaft and the gearbox into one unit. The major attribute
of Zond's variable speed technology is its ability to mitigate wind-induced torque spikes in the
drivetrain and generator. This contributes to greater energy capture and reduction of the rotor
and drivetrain loads, leading to a longer wind turbine lifetime.

The nacelle functions as a housing to protect the integrated drivetrain, generator,
hydraulic brake and yaw gears from the outside environment. 1t is manufactured of fiberglass.
The color is incorporated into the fabrication process and there is an outer, protective gelcoat
layer similar to that on the blades. The nacelle, as well as the rotor, is positioned and held into
the wind by a hydraulically-actuated, yaw drive system.

The Z-48 can be installed on either a lattice or tubular tower. Each tower has certain
advantages. The lattice tower is the most economical, while the tubular tower offers protection
o maintenance workers servicing the turbine in adverse weather conditions. Both tower
designs are tapered, i.e., a larger base which tapers to a smaller dimension at the tower top.
The lattice tower has been selected for the proposed windfarm.

The foundation for the lattice tower consists of four identical, steel-reinforced concrete
caissons, one for each of the tower's four legs. The pads are designed for the specific soil
conditions at the site. The approximate size of each caisson is 0.9m x 0.9m x 3.7m (3ft x 3ft x
12ft) and requires 3.1 cubic meters (12 cubic yards) of concrete or 12.4 cubic meters (48 cubic
yards) per tower.
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Site Electrical Distribution Network. The output of each wind turbine would be transformed
at the base of the tower to 12KV, collected and delivered to the site substation via the intrasite
electrical distribution network. All electrical cabling and wiring would be buried in trenches
approximately 0.6m (2ft) deep. Al disturbed vegetation will be replaced in position.

Substation. The purpose of the substation and interconnection hardware is to transform
and interconnect the electrical output from the intrasite electrical distribution network to MECO'’s
transmission line. The 12KV output is first transformed to 69KV at the substation and then
delivered to the interconnection point (exact location is to be determined in consultation with
MECO). The interconnection point includes the primary metering equipment and emergency
disconnect switches. See Figure 2.4.3-2

Intrasite Road Network and Site Access Road Network. All roads would be no more than
3.5m (12ft) wide and would be graded and maintained with gravel only where necessary. The
design of the intrasite road network includes one main road about 2.6km (1.6mi) long and extends
from the lower end of the site to the last turbine location at the upper end (See Figures 2.4.2-1
and 2.4.3-8). Individual spurs branch off from the main intrasite road to each turbine site. The
operation and maintenance facility would be located close enough to the main road, such that a
separate spur is not required.

The access road network includes the main jeep road that starts from the main highway,
just east of McGregor point and the Manawainui Guich. The road climbs steadily in the first mile
and intersects with and joins the Old Lahaina Pali Trail at about 2.9km (1.8mi) from the main
highway. The roadtrail then crosses the Malalowaiaole Gulch. The road continues upward in a
northwesterly direction as the trail continues eastward at a point about 3.7km (2.3mi) from the
main highway. The jeep road continues for another 3.1km (1.9mi) where it reaches an old cattie
corral and the intersection of the spur at Puu Anu. The spur [1.6km (1.0mi) long] connects to the
upper end of the project site at an elevation of about 91 5m (3,0001t).

Operation and Maintenance Facility. A 6.1m x 12 m (20ft x 40it) operation and main-
tenance facility would be constructed on a location approximately in the middle of the site. This
facility would serve as the office for the site manager and maintenance workers. The windfarm
system controller would be housedin the facility. The controlier will provide for monitoring of
the overall system, individual turbine and wind monitoring equipment operational status and
performance. The system controlier will have the capability of being operated remotely either by
ZPAC or MECO. The facility will aiso provide for a small indoor work area and limited amount
of spare parts storage.

Wind Monitoring Equipment. ZPAC plans to maintain six towers for monitoring the overall
wind conditions at the site, These systems would provide data for analysis of the overall windfarm
performance, as well as the long-term wind conditions at the site. The monitoring systems also
provide wind direction input signals to the turbine yaw controller for maintaining the turbine's

2.4.4 Proposed Land Use Agreement

ZPAC has discussed alternative contractual arrangements with DLNR for securing the
wind rights to the proposed site. Two options are under consideration: a lease and a term
easement. A lease is generally used when a leasee wishes to secure the rights to an entire
parcel of land, such as for grazing livestock. A term easement may be more appropriate when
only a portion of the parcel is needed, as for a windfarm. Contractual negotiations with the
Land Management Division are underway. This negotiation includes a land use fee which would
be paid by ZPAC for the wind rights, conditions for granting access to the site for visitors, and
restoration of the site at the end of the lease or easement period.
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2.45 Proposed Power Purchase Agreement (MECO/ZPAC)

ZPAC has been negotiating a power purchase agreement with MECO and MECO's
parent company, the Hawaiian Electric Company (HECO). There has been substantial
agreement on the terms and conditions of the agreement. It is anticipated that the negotiations
will be satisfactorily concluded soon.

The proposed term for the agreement is 25 years. MECO would purchasé all the
electricity the windfarm could produce subject to specified times when the utility would not be
obligated, e.g., should operational circumstances require the windfarm to be shutdown or
curtailed temporarily.

In general, MECO is willing to pay a non-utility generators (NUG) the utility’s avoided
cost for electricity delivered by the NUG to the utility’s transmission system. Specifically, if the
NUG can provide firm power, the NUG would receive both a capacity payment and an energy
payment. For non-firm or as-available generators, the utility would make only the energy
payment. At the present time, the proposed energy payment starts at approximately 5 cents
per kWh and escalates at 1.5% per year for 20 years,

2.4.6 Construction Plan

Construction will proceed in two consecutive phases. During the first phase, the new
access road would be constructed from the main highway to the lower end of the windfarm site.
The routing of the new road is indicated in Figure 2.4.2-1. Care will be taken during the
construction of this road to:

(1) minimize the amount of soil that must be disturbed,
(2) avoid disturbing native plants,

(3) avoid construction in areas where the slope of the terrain exceeds 30 degrees,
and

(4) protect the existing watershed of the Manawainui Guich.

During the second phase, construction of the windfarm would proceed in the following
steps:

(1) construction of the main intrasite road and spurs to the individual turbine sites.
Note: the main road would follow existing tracks on the site and would be
improved only where necessary,

(2) construction of the operation and maintenance facility,
(3) excavation and installation of the individual turbine and transformer foundations,

(4) excavation and installation of foundations for the site substation and
interconnection hardware,

(5) erection of towers, wind turbines and transformer,
(6) installation of the site substation and interconnection hardware, and
(7) excavation and installation of the intrasite electrical distribution network.

Note: see sections 3.5, 3.6 and 3.8 for additional discussion of the measures
proposed to mitigate potential impacts on the topography, geology and soils;
hydrologic resources; and flora.
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2.4.7 Proposed Project Timeline

ZPAC estimates that the Phase 1 construction would take 3 months and the Phase 2
construction would take four to six months. Following the construction period, there would be a
3 month operational check-out and commissioning period.

2.5 Project Benefits

It is anticipated that MECO, DLNR, the citizens of Maui and the State, and ZPAC would all
benefit as follows:

MECO would benefit by purchasing eleclricity at their avoided cost, reducing their use of
fossil fuels, showing their support for renewable energy sources and diversifying their
electrical power purchase porifolio;

DLNR would benefit through collection of a land use fee. This fee could be used to off-
set a portion of the funds that have been spent by the State to develop renewable energy
alternatives such as wind;

The citizens of Maui and the Stale would benefit from the energy, economic and
environmental characteristics of the project:

¢ Energy - The windfarm would help diversify the energy resource base on Maui

and reduce the amount of imported fossil fuels (estimated at the equivalent of
102,000 barrels of oil per year). Avoidance of fossil fuels would help reduce energy
security and price risks and would make Maui less dependent on oif and coal;

Economic — There would be direct economic activity during construction and
operation (temporary and permanent jobs, equipment, materials and supplies),
and the project-related income and excise tax revenues over the project's
litetime. The primary indirect economic activity is stimulated by the reduction of
the dollars that are paid for imported fossil fuels, i.e., those dollars recirculate on
Maui and in Hawaii. In addition, a wind power purchase contract would specify the
value (in cents/kWh) to be paid over contract lifetime. The price for the windpower
is thus known and independent of the price of fossil fuels. Therefore, the
ratepayers would benefit by saving the incremental cost of fossil fuels with respect
to the cost of windpower; and

Environmental - Similarly, environmental benefits accrue from the reduction of
fossil fuel use, i.e., fossil emissions would be reduced. There could be additional
benefits to the environment through implementation of native plant and Nene
propagation programs, as proposed by ZPAC; and

ZPAC would benefit by the opportunity to recover its investment in the wind project and
make a fair profit over the projected 30 year lifetime of the windfarm.

Section 2
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3. Existing Conditions, Environmental Consequences and Mitigation
Measures

3.1 Introduction

The proposed action is the construction and operation of a 20 MW windfarm by ZPAC
on the Kaheawa Pastures, Ukumehame ahupua'a, Maui. The project details are discussed in
Section 2. The existing conditions and potential environmental consequences of the proposed
action are described in this section. A program has been developed to mitigate potential
consequences (impacts) of the proposed action. The engineering, environmental, and land
jurisdiction and use characteristics for the proposed windfarm site are summarized in Table 3.1-1,

WSB-HAWAI! identified and evaluated the potential consequences for the proposed
action using the guidelines established in Section 12, Chapter 200, Title 11, State of Hawaii
(SOH) Department of Health, Administrative Rules as authorized by Chapter 343, HRS. The
significance of the impacts was then defined in terms of context, duration and severity {see also
the discussion in Section 1.2.1).

WSB-HAWAII evaluated the potential impacts before and after proposed mitigation
measures. These impacts are summarized in Table 3.1-2%, including evaluation of the
environmental consequences before and after the mitigation measures program. The details of
this process are discussed below.

ZPAC's philosophy is to minimize the impact of its projects on the environment. While
DLNR may approve a project that has an overall impact of non significant, ZPAC's goal is
mitigate all impacts such that the potential impacts are evaluated as beneficial or in the worse
case as negligible.”

ZPAC designs its windfarms to be compatible with existing and planned land uses to the
mutual benefit of the landowner and ZPAC. To ZPAC, compatible means the proposed use
does not preclude or interfere with an existing or planned use and the proposed use is
consistent with the existing or planned use. Mutual benefit means both the landowner and
ZPAC have access to the land and both can benefit from the land.

For example, windfarms can be compatible on agricultural lands that are used primarily for
grazing livestock. There are many windfarms that have been constructed and operated
successfully on ranch lands in Hawaii, California and other states. The landowner derives multiple
income streams from his own agricultural ventures, such as livestock, and from fees charged to
the windfarm operator for the wind rights to his [and. The windfarm operator benefits through the
access to the windy land and the sale of the wind-generated electricity to the utility.

In Hawaii, ZPAC's goal is to design windfarms to be compatible with conservation lands,

including their primary uses, e.g., protection the native flora and fauna, grazing of livestock and

recreation in some locations. In this case, the State, as custodian of proposed windfarm site,
could derive revenue for the wind rights. Note that using 1% of the land area may produce
gqual revenue to a grazing lease that uses 89% of the land area.

2 |dentical to Table 1.2.1-2
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Table 3.1-1

Windfarm Site Characterization

Factor Engineering/Environmental/Land Ownership/Land Use
Design
Site Narrow band of land running mauka to makai on the
Kaheawa Pastures from 976m (3,200ft) to 510m (2,000ft)
above sea level
Site Layout Consists of individual turbines with towers and foundations,

electrical distribution network, interconnection substation,
meteorological towers, operation and maintenance facility,
and intrasite road network. Access to individual turbine sites
would be provided by spurs from the main road.

Turbine Rating - kW

750

Number of turbines 27

Rotor Diameter 48m (157ft)

Height of towers S50m (164ft)

Turbine Layout One articulated row approximately 2,500m (8.200f1t) long

Site access Site access would be via a main jeep road that starts from

the main highway, just east of McGregor point and the
Manawainui Guich, and a spur. The total distance traversed is
approximately 8.4km {5.2mi). The main road joins and crosses
the Old Lahaina Pali Trail, then reaches the spur near Puu Anu
at approximately 6.8km (4.2mi). The spur [1.6km (1.0mi) long]
connects to the upper end of the project site at an elevation of
about 915m (3,000ft).

Distance from substation to ] 61 m {200ft)
MECO transmission line
Environmental
EA approval SOH Department of Land and Natural Resources,
Land Management Division
Major Stream/
Gulch Crossings
Site None

Access Road

Upper portion of the Manawainui Gulch

Archaeological Sites
Site
Access Road

None
None

Geologic Formation

A’ and pahoehoe basalt, Waijluku series (Tw); andesitic lava,
Honolua series (Tw)

Soils Tynes Honolua/Qlelo Association

Vegetation Types Mixed Grass/Shrubland

Birds and Wildlife Types Mixed Native/Migratory Species
Land Ownership

Site SOH DLNR

Access Road Network SOH DLNR

Land Use Designations
Site
Access Road Network

Conservation District, General Subzone
Conservation District, General Subzone
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3.2 Overview of the Environmental Setting

The proposed 20 MW windfarm would be located on a narrow 200 acre band of land
running mauka to makai in the Kaheawa Pastures, Ukumehame ahupua’a (Ukumehame
Conservation District Land) approximately four miles mauka of McGregor Point on the south
shore of Maui. Site access would be via a main jeep road that starts from the main highway,
just east of McGregor point and the Manawainui Gulch, and a spur. The total distance traversed
would be approximately 8.4km (5.2mi). The main road climbs steadily from the main highway
joining the Old Lahaina Pali Trail at a distance of about 2.9km (1.8mi) just before the road crosses
Malalowaiaole Guich. Leaving he Old Lahaina Pali Trail at about 3.7km (2.3mi), the roads climbs
steadily reaching the spur near Puu Anu at approximately 6.8km (4.2mi). The spur [1.6km (1.0mi)
long] connects to the upper end of the project site at an elevation of about 915m (3,000ft). Use of
this spur shortens the distance traveled by about one mile and avoids two miles of upper, more
sensitive areas of the ahupua’a.

The wind turbines would be installed in a single articulated row between and mauka of
the two sets of MECO transmission lines where they cross the Kaheawa Pastures en route from
the Maalaea Power Plant to Lahaina. The upper two transmission lines cross the Kaheawa
Pastures at an elevation of approximately 701m (2,300ft). The lower (third) line crosses the
pastures about 579m (1,900ft) and 1.6km (1mi) makai of the upper two lines. Seven of the
turbines would be located between the two sets of transmission lines, 20 would be mauka of
the upper lines. The uppermost turbines would be at approximately 976m (3,200ft) elevation,
the lowermost at approximately 610m (2,000ft).

The terrain on the proposed windfarm site slopes downward (average of 8%) towards
the ocean. There are broad-sweeping panoramas of Mt. Haleakala, Kihei, Maalaea and the
Maalaea Bay to the east; the Kahoolawe and Molokini islands to the south; and Lahaina and the
West Maui Mountains to the west. The key topographic and geologic features are the
Kealaloloa Ridge to windward and several puu's. These include Puu Luau [near where the
MECO transmission lines at an elevation of about 701m (2,300ft)] and Pohakuloa [at about
488m (1,600ft) elevation at the lower end of the Kaheawa Pastures and makai of the proposed
site]. There are no known archaeological sites in the study area.

The site vegetation is a mixed grassland and shrubland type and is dominated by non-
native grasses. There are more native species on the lower end of the parcel. The existing
access road passes areas of small trees as it ascends to the upper areas. The Forestry and
Wildlife Division has released approximately 62 Nene in the area above the proposed site. A
number of avian species are known to inhabit the area. The climate is moderately dry with
0.51m (20in) of rainfall a year at the lower elevations 152m (500ft) to 2.03m (80in) at a year
1,067m (3,500ft). The site is excellent exposure to the trade winds, which accelerate over the
Kealaloloa Ridge.
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3.3 Land Description: Ownership, Designation, Zoning and Regulation

The proposed windfarm site land ownership, land designation, zoning and regulation are
described in this section. Details on approvals and permits are discussed in Section 4.

3.3.1 Ownership

The State of Hawaii (SOH) owns the land on which ZPAC proposes to construct and
operate a 20 MW windfarm and most of the land on which the existing jeep roads have been
constructed. DLNR administers the use of the land for the SOH.

A right-of-entry and term easement would be required from DLNR for access to and use
of the site. See Sections 2.4.3 and 3.5 for more details.

3.3.2 Designation, Zoning and Regulation

The State Land Use Commission, pursuant to HRS, Chapter 205, has established land
use districts throughout the State. All lands in Hawaii are designated into one of the following
four districts: Urban, Rural, Agricultural and Conservation. The proposed site and the proposed
new access road are both located in the Ukumehame Conservation District.

Per HRS, Chapter 183, Conservation District lands are further divided into five zones,
referred to as subzones (from least to most restrictive): general, resource, fimited, protective
and special. The proposed site and the access road are both iocated in the “general” subzone.

Each subzone has specific, and generally, different uses. The general subzone
incorporates all the permitted uses in the more restrictive subzones. Note that the proposed
windfarm is a permitted use in the more restrictive protective subzone. Specifically, referencing
the DLNR Administrative Rules, Title 13, Chapter 5 (SOH, 1994), which are based on HRS,
Chapter 183 authority (SOH, 1987), there are 12 permitted uses in the protective subzone.
One of these, P-5 (Public Purpose Uses), includes:

“Transportation systems, transmission facilities for public utilities, water systems,
energy generation facilities utilizing the renewable resources of the area (e.g.,
hydroelectric or wind farms) and communication systems and other such land
uses which are undertaken by non-governmental entities which benefit the public
and are consistent with the purpose of the conservation district.”

Therefore, it is implied that, subject to review and approval, a windfarm is a permitted
use in both the protective and less restrictive general subzones.,

All uses of the Conservation District require the approval of a Conservation District Use
Permit (CDUP). In the case of the proposed windfarm, the specific permit required is a Board
Permit. ZPAC must apply, subject to section 13-5-31 of DLNR's rules and review and approval
by the Board of Land and Natural Resources.

The details of all required approvals and permits are discussed in Section 4.4.
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3.4 Land Use: Existing and Proposed Land Uses

This section includes a discussion of existing conditions, including current and planned
land use, and the potential impact of the proposed action on existing and planned land uses.
Mitigation measures are proposed and discussed, including an evaluation of the impact
consequences before and after mitigation measures. Refer to Table 3.1-2 for a summary of the
environmental consequences of the proposed action and mitigation measures program.

3.4.1 Existing Conditions
Current Land Use

The primary uses of the proposed site and the general area are those of the Conservation
District, i.e., maintenance of plant and wildlife sanctuaries, protection of restricted watersheds, and
preservation of archaeological, geological sites and open space. The State has an ongoing
wildlife preservation program in the general area. This program includes the release of native
Nenes in an area mauka and west of the proposed windfarm. The Lahaina Pali Trail, part of the
State’s Na Ala Hele Trails and Access Program and Maui's demonstration trail for the program,
traverses the general area. The trail is makai [1,065m (3,500ft) at the closest point] and below
(152m (500ft) in elevation)] from the proposed windfarm site. The trail reaches its highest point
[488m (1,600ft)] near where the trail joins the primary access road and crosses the Malalowaiaole
Gulch. The objectives of the State’s Na Ala Hele Trails and Access Program are to: (1) enrich
recreation for all ages through trails and facilities, (2) establish coastal and mountain trail
networks, (3) preserve archaeological and ecological values of trails, {4) encourage a private/
public state trail system, and (5) expand volunteer programs.

Another use of this Conservation District Land, is a transmission line easement for Maui
Electric Company Ltd. (MECO). Three transmission lines connect MECO’s Maalaea powerplant
to their Lahaina substation. These lines cross the Kaheawa Pastures in a southwesterly
direction from Maalaea. Two lines cross the pastures at an elevation of approximately [701m
(2,300ft)], the third line, makai of the first two, at about [579m (1,900ft)]. Portions of
Conservation District Land have been used for grazing of livestock in the past.

Planned Land Use

There are no planned land uses identified in the Maui County General Plan or the West
Maut Community Plan for the study area. See Section 4 for a discussion of the relationship of the
proposed action to the goals and objectives of the County General Plan and the West Maui
Community Plan. After consulting with DLNR and MECO, ZPAC is aware of no new immediate
planned uses for the proposed project area. However, there is the possibility that some time in
the future an applicant could seek a lease for grazing livestock and DLNR is considering
allowing bird hunting in this general area of the Ukumehame District.

3.4.2 Potential Impacts on Current and Planned Land Uses

This section includes a discussion of the impact of the proposed changes in land use,
and identification and evaluation of the potential environmental consequences. See Section 4
for a discussion of the consistency of the projects goals and objectives with local, State and
Federal, environmental and land use plans and policies. WSB-HAWAII believes the potential
land use impacts can be avoided through careful siting of the windfarm and early consultation
with landowners, agency representatives and other parties.
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Current Land Use

WSB-Hawaii believes the proposed windfarm use is compatible with the current land
uses, including the primary directive of Conservation District Lands and MECO’s use of the land
for its transmission lines.

Conservation District

Some concerns regarding possible impacts on flora and fauna were raised during
ZPAC’s previous application for access to the site to conduct a wind monitoring program.
These were addressed satisfactorily in the project EA (DLNR, 1996) and a CDUP (File No. MA-
2778) was issued. Similar concemns have been raised during the preparation and review of the
draft EA. Copies of letters from reviewers and ZPAC's responses are included in Section 6.
See also Sections 3.7 and 3.8 for a detailed discussion of potential impacts on flora and fauna.

ZPAC initially consulted with the State’s Na Ala Hele Trails and Access Program in
conjunction with the wind measurement CDUA. Based on those discussions, ZPAC decided to
relocate two wind turbine sites (originally planned to be located below the lower transmission
lines) to locations above the lower transmission lines. These relocations will reduce the impact
to the viewplanes along the trail. See also discussion of visual impacts in Section 3.16.

MECO Transmission Lines

The proposed windfarm is fully compatible with MECQO's transmission lines. In fact,
proximity to the utility’s transmission System is one of the key criteria for ZPAC’s selection of the
Kaheawa Pastures site for the proposed windfarm.

ZPAC has not determined which of MECO's line (s) would be used to interconnect the
windfarm. ZPAC would coordinate with MECO to study alternative interconnection strategies.
There are potential short-term and long-term hazards inherent to the utility's transmission line
and personnel during construction and operation of the windfarm. ZPAC would coordinate its
planning and operational activities to ensure compatibility and safety,

Planned Land Use

It is possible that another party may apply to DLNR for livestock grazing rights and or that
DLNR may allow bird hunting in the project area. In general, the installation and operation of
windfarms have been found to be compatible with the grazing, including both cattle and sheep.
ZPAC has direct experience with windfarms sited on ranch lands in California. There is also a history
of this dual use in Hawaii, such as the windfarm at Kahua Ranch on the Big Island. Ranch and farm
owners in windy areas have found that this dual use is not only compatible, but financially beneficial.
The ranch owner can benefit not only by grazing his cattle, but also collecting a fee for the wind
rights on his property. Thus, ZPAC believes that the existence of a windfarm on Conservation
District Land would not preclude livestock grazing (See Figure 3.4.2-1). ZPAC believes that bird

"hunting would aiso be a compatible use and would not negatively impact windfarm operation,

Evaluation

WSB-Hawaii believes the proposed action is compatible with the existing and planned
uses of this parcel of Conservation District Land, MECO's transmission lines and potential
livestock grazing and bird hunting. There are, nevertheless, potential impacts. These impacts
extend and include other elements that are discussed in other sections of this FEA.
Consequently, an evaluation of the severity of total impact necessarily includes these other
elements of the land and its inhabitants or users. See “topography, geology and soils” (Section
3.5), “hydrology and water resources” (Section 3.8), “terrestrial fiora” (Section 3.7), “fauna”
(Section 3.8), and “visual impact” (Section 3.16).
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Therefore, the total impact to Conservation District Land use can not be less than the
impact to any of these other elements.

Given the above, WSB-HAWAII evaluates the severity of the potential impacts of the
proposed action to the following:

(1) Primary Conservation District Land uses — “significant,”
Note: per Section 3.8, the potential impact on fauna is evaluated as significant. The
other impacts are evaluated as non significant or less.

(2) MECO's transmission lines -- “negligible,”

(3) Potential livestock grazing and bird hunting uses -- “negligible,” and

(4) Total Land Use Impact - “significant.”

With mitigation, WSB-HAWAII believes the impacts can be reduced as discussed below.

3.4.3 Mitigation Measures

ZPAC proposes a mitigation program to ensure that the proposed action is fully
compatible with the primary uses of the Conservation District, MECO’s easements for their
Transmission Lines and other potential uses of the land, e.g., livestock grazing and bird
hunting.

Conservation District

The mitigation program includes measures to:

(1) minimize hazards and prevent damage to the topography, geology and soils during
the construction and operational phases of the proposed action. See Section 3.5 for
details;

(2) minimize hazards and prevent damage to the hydrology and water resources during
the construction and operational phases of the proposed action. See Section 3.6 for
details;

(8) minimize hazards and prevent damage to flora and fauna and their habitats during
the construction and operational phases of the proposed action. See Sections 3.7
and 3.8 for details; and

(4) reduce visual impact of the project. See Section 3.16, and (5) to coordinate the on-
going planning and operational activites with DLNR and other agencies as
appropriate.

MECO Transmission Lines

Similarly, ZPAC proposed to mitigate possible impacts with MECO's transmission lines
by:
(1) coordinating on-going planning, construction and operational activities with MECO.
It is possible that some activities would be of mutual benefit, e.g., construction of the
new site access road and provision of on-site emergency medical capabilities;

Section 3 310 January 27, 1889
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(2) routing and installing the windfarm’s interconnection line to MECO’s transmission
system to avoid endangered plants and wildlife or their habitats;

(3) exercising caution to minimize damage to all other plants and wildlife; and

(4) installing the windfarm’s interconnection line to MECO’s transmission system safely
to avoid damage to MECO's system and personnel. For example, removal of
existing grasses would be held to absolute minimum during the installation of
transmission line and maintenance access roads.

Potential Use of the Windfarm Site for Livestock Grazing and Bird Hunting

ZPAC would work with an applicant(s) and DLNR to plan additional use of the windfarm
site for grazing and or bird hunting. Specifically, ZPAC would address concems by DLNR and
the applicant, e.g., grazing on portions of the land may not be appropriate, if additional study
shows endangered plants that might be impacted by livestock grazing. ZPAC wishes to
cooperate with an additional tenant(s) and user(s) by planning and collectively managing the
use of common areas.

Evaluation

Based on the implementation of the mitigation program as discussed above and in the
subsequent sections, WSB-HAWAII evaluates the severity of the potential impacts of the
proposed action as follows:

(1) Primary Conservation District Land uses - “non significant,”

Note. This evaluation assumes that all other potential impacts on the key elements
of the conservation land use are mitigated to non significant or less.

(2) MECO's transmission lines -- “beneficial,”
(3} Potential livestock grazing uses and bird hunting - ‘negligible,” and
(4) Total Land Use Impact — “non significant.
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3.5 Topography, Geology and Soils

This section includes a description of the topography, geology and soils in the study area
and identification and evaluation of the potential environmental consequences of the proposed
action on these resources. Note: the study area includes the windfarm site and the site access.
Mitigation measures are proposed and discussed, including an evaluation of the impact con-
sequences before and after the mitigation measures program. Refer to Table 3.1-2 for a summary
of the environmental consequences of the proposed action and mitigation measures program.

3.5.1 Existing Conditions

Topography

The study area is located in southeastern portion of the West Maui mountains principally
in the Ukumehame ahupua'a. The proposed 20 MW windfarm would be located on
Conservation District land on the Kaheawa Pastures approximately 6.4km (4mi) mauka of
McGregor Point. The dominant topographic features in the study area are the Kealaloloa Ridge,
which is east of the proposed windfarm site; the Manawainui Gulch, which borders the site on
the east; the Malalowajacle Guich, which is southeast and makai of the site; the Papalaua
Gulch which is west of the site; and several puu’s. The puu's include Puu Luau (near the
existing MECO transmission lines at an elevation of about 701m (2,300ft) and east of the
proposed turbine locations), and Pohakuloa [at about 488m (1,600ft) elevation at the lower end
of the Kaheawa Pastures and makai of the site]. The Kealaloloa ridge separates the isthmus
area of Maui and Maalaea from the coastal plains around Olowalu, the Kaheawa Pastures and
Lahaina to the west. The route of MECO’s transmission fines extends from Maalaea across the
Kaheawa Pastures in a southwesterly direction. The upper two lines cross an elevation of
approximately 701m (2,300ft), the lower line at about 579m (1,900ft} and about 1.6km {1.0mi)
makai of the upper two lines.

Windfarm Site

The windfarm would be located on a narrow band of land running mauka to makai
between the Manawainui Guich and the Papalaua Gulch. The turbines will be installed in a
single articulated row between and above MECO’s three transmission lines that extend from the
Maalaea Power Plant to Lahaina. Twenty of the 27 turbines would be located mauka of the
upper lines. The uppermost turbine would be at approximately 976m (3,200ft} elevation, the
lowermost at approximately 610m (2,000ft). The slope of the terrain across the site varies
averages about 8%. The landscape is dominated by native grasses and rocks. There are
broad-sweeping panoramas of Mt. Haleakala, Kihei and Maalaea Bay to the east, Kahoolawe
and Molokini islands to the south, and Lahaina and the West Maui Mountains to the west,
There are no significant topographic features on the site itself.

Site Access

Existing. The existing site access is via jeep roads over a total distance of approximately
10km (6.2mi) from the Honoapiilani Highway. The initial climb from main highway is steep (13 to
15% grades in places). The road intersects the Lahaina Pali Trail and crosses the Malalowaiaole
Gulch at an elevation of 488m (1,600ft) and 3.4km (2.1mi) from the highway. The road continues
northwesterly for another 122m (400ft) in elevation reaching the Kealaloloa Ridge at approx-
imately 4.8km (3.0mi) from the main highway. The slope of the road lessens as it enters the
upper ridge, grassland area. The road continues for another 1.6km (1 mi) reaching the intersection
of another jeep road near Pu'u Anu at approximately 854m (2,800ft) elevation, about 6.8km
(4.2mi) from the highway. There are some low-lying bushes and trees along the road which
reaches the 1,067m (3,500ft) elevation approximately 8km (5mi) from the main highway.
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Access to the proposed site continues via a secondary jeep road which proceeds
southwest and then left and down on a spur to the southeast towards the ocean. The road
reaches a gate at about 9.2km (5.7mi) from the main highway. The road continues and loses its
definition as it turns into an unimproved set of tracks as it reaches upper end of the windfarm
site at about 10km (6.2mi) from the main highway.

Proposed Access Route. As discussed previously, ZPAC proposes to utilize the main jeep
road up to an elevation of 854m (2,800 ft) near Puu Anu and an alternate spur from there to the
site. The spur crosses an upper portion of Manawainui Guich and reaches the upper end of the
proposed wind site at an elevation of 915m (3,000ft). ZPAC would improve the main jeep road
and the spur to allow transport of heavy equipment to the site. Refer back to Section 2.4.3 for
details.

Geoloqy

“The West Maui mountains were formed by the West Maui volcano, which is part of the
Hawaiian Emperor volcanic chain of island of islands and seamounts (MECO, 1994), Together,
the West Maui volcano and Haleakala are the two volcanoes which form the island of Maui.
The two volcanoes are separated by a flat isthmus composed of lava flows locally covered by
dune sand and alluvial deposits. The most common formation in West Maui is basaltic a'a and
pahoehoe lava flows of the Wailuku Volcanic Series (Tw) with selected cinder cones, friable
vitric tuff and weathered andesitic lava.”

Windfarm Site

There are several geologic features on or near the windfarm site., These include Puu
Luau [near the existing MECO transmission lines at an elevation of about 701m (2,300ft)] and
Pohakuloa [at about 488m (1,600ft) elevation makai of the lower end of the site).

Access Roads

There are no unique or unusual geologic resources or conditions known to exist on or
along the existing access roads.

Soils

There are two main soil associations in the Kaheawa Pastures: the Hoolua-Olelo and
the Rock land-Rough mountainous land (USDA, 1972).

Honolua-Olelo Association. “The Honolua-Olelo association is defined as deep, gently
sloping to moderately steep, well-drained soils that have a fine-textured subsoil on intermediate
uplands, such as on West Maui. These soils developed materials weathered from basic igneous
rocks. The natural vegetation is guava, ferns, hilograss, koa, lantana, ohia lehua and pukawe.”

“Honolua soils make up about 40 percent of the association, and Olelo soils about 35
percent. Halawa, Naiwa and Oli soils make up the rest. Honolua soils have a surface layer of
dark-brown, friable silty clay. Their subsoil is dark reddish-brown to reddish-brown, friable silty
clay. Their substratum is soft, weathered basic igneous rock. Olelo soils have surface layer of
dark reddish-brown to dusky-red, friable silty clay, and their substratum is also soft, weathered
basic igneous rock.” This association is used for pineapple, pasture, woodland, wildlife habitat
and water supply. Olelo soils are used mainly for pasture, and Honolua soils for pineapple and
woodland. Upland game birds make up most of the wildlife population.”

Bock land-Rough mountainous land_association. The Rock land-Rough mountainous
land association is defined as very shallow, steep and very steep, rock land and rough
mountain land. The natural vegetation on Rock land is keawe, klu, piligrass and ilima in the
lower, drier areas and guava, pukawe and molasses-grass in the higher, wetter areas. Rough
mountainous land is thickly vegetated with ferns, guava, hilograss, kukui and ohia lehua.”
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“This association consists of very shallow soils on intermediate and high uplands on
East and West Maui. These soils are steep and very steep. This association makes up about
41 percent of the island.” “Rock land makes up about 50 percent of the association and Rough
mountainous land about 30 percent. Cinderland, Lava flows, Aa, rock outcrop, Rough broken
land, and Rough broken and stony land make up the rest. Rock land consists of areas where
rock outcrop covers 60 to 80 percent of the surface and soil is 2 to 10 inches thick over
bedrock. Rough mountainous land has very shallow soils, and local relief is generally more
than 500 feet. There are many small streams throughout the area.”

“This association is used mainly for wildlife habitat and water supply. Small acreages of
Rock land are used for pasture. Upland game birds make up most of the wildlife population.”

Windfarm Site

The primary soil conditions on the proposed windfarm site are of the Honolua-Olelo
association. The soils on the proposed windfarm site are Olelo silty clay {(upper portion of the
site), Naiwa silty clay loam {middle portion}), and Oli silty loam (lower portion).

Access Road

The primary soil conditions along the access road are primarily of the Rock land-Rough
mountainous land association. Along the lower portion of the existing road, the soils are Rock
land. Along the upper portion of the existing road, there are also sections with Rough Broken land
and soils of the Honolua-Olelo Association. Principally, these latter soils are the Olelo silty clay
and the silty clay loam. The primary soil in the area proposed for the new access road is Rock
land.

3.5.2 Potential Impacts

This section includes the identification and evaluation of potential environmental
consequences to local topography, geology and soils during construction and operational
activities.

Topography -

There are no significant topographic features on the proposed windfarm site or along
the proposed new access road. There are potential hazards due to construction of the new
road. The primary hazards are to the soils and primarily during the construction phase. These
are discussed below.

Geology

Potential impacts would be avoided by proper siting of the windfarm. Specifically, the
individual turbines, intrasite roads, access road and the maintenance facility would be sited to
avoid the puu’s.

Soils

There are areas, principally in the gulch crossings, where the slope is sufficient for
potential soil erosion, but not extreme enough to warrant concern for instability.

Windfarm Site

The intrasite road network would follow existing tracks were possible and would be graded
only when necessary. All roads would be approximately 3.5m (12 ft) wide. Excavation would
include holes for tower foundation caissons, the site operations and maintenance (O&M) facility
and site interconnection substation. Thus, there are potential hazards to the scils on the site.
Specifically, removal (clearing) of vegetation and disturbance of the upper layer of soil presents an
increased erosion hazard during and immediately following construction. During the operational
period of the project, there would continue to be some risk of additional damage to the soils.
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Site Access

ZPAC plans to improve the main jeep road from the main highway up to Puu Anu and
the spur from there to the proposed windfarm site (See Figure 2.4.2-1). The primary
improvements to the main road would be grading and filling with gravel (or other fil material)to
smooth the surface and widening of some sections up to a maximum of 4.6m (15ft),

The spur road is not currently in use and requires more extensive improvements.
Sections of the existing road which are highly eroded may need to be relocated. Also, since the
spur crosses the Manawanui Gulch, ZPAC is consulting with the DLNR Water Resources
Division regarding the possible need for a Stream Channel Alteration Permit (SCAP).

The hazards are similar to those on the windfarm site as discussed above. Similarly,
during the operational period of the project, there would continue to be some risk of additional
damage to the soils along the access road.

Evaluation

Based on the discussion above, WSB-HAWAII evaluates the severity of the potential
impacts of the proposed action to the following:

(5) Topography -~ *none,”
(6) Geology -- “none,” and
(7) Soils -- “non significant.”

With mitigation, the severity of the environmental consequences to the soils on the
windfarm site and along the site access can be reduced.

3.5.3 Mitigation Measures

In this section, mitigation measures are proposed and discussed. Refer to Table 3.1-2
for a summary of the environmental consequences and mitigation measures program.

Topography

No mitigation measures are required.
Geoloqy

No mitigation measures are required.
Soils

Windfarm Site

Mitigation measures are required both during and immediately foliowing the construction
period and during the operation of the windfarm. ZPAC plans to implement the following
mitigation program:

Construction Period.

e the number of intrasite roads would be minimized. The main road widths would be
held to 4.6m (15ft). Spurs to individual turbine sites would be graded only if needed;

* construction (road grading, grubbing, etc.) would not be carried out in periods of high
winds (excess of 40 mph) or in wet conditions (during or after heavy rain periods) to
reduce the potential for wind and water erosion,

¢ the size of the turbine site would be minimized,

® equipment would be used to compact the road and site surfaces to further reduce
the potential for wind erosion,
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* equipment would be used to compact the road and site surfaces to further reduce
the potential for wind erosion,

* all disturbed grass (not in the road or site beds) would be replaced, and
¢ the roads would be sprayed periodically with water to reduce the potential for dust,

Operational Period

* maintenance crews and vehicles would use the prepared roads and site bases
exclusively, i.e., there would be no “shortcutting” across the grassland,

¢ crews would maintain the roads on a regular schedule and when necessary to repair
ruts or erosion, and

* all equipment would be stored inside the O&M facility or on designated graded
parking areas only.

Site Access

WSB-HAWAII believes the primary mitigation measure on this proposed action is the
avoidance of the upper, more sensitive areas of the ahupua’a. Specifically, improvements would
not be required for the roads in the upper areas and potential damage would be avoided.
Additional mitigation measures are required both during and immediately following the
construction period and during the operation of the windfarm to reduce the hazards and damage
to the soils along the access road. ZPAC plans to implement the following mitigation program:

Construction Period.
® extreme care and caution would be exercised during the improvement of the main
jeep road and the upper spur to minimize damage to and loss of vegetation,

* any alterations to the upper Spur would be designed to minimize the total length
required, while maintaining a safe gradient for vehicular travel,

® construction (road grading, addition of materials, etc.) would not be carried out in
periods of high winds (excess of 40 mph) or in wet conditions (during or after heavy
rain periods) to reduce the potential for wind and water erosion,

* equipment would be used to compact the road surfaces to further reduce the
potential for wind and water erosion,

all disturbed grass (not in the road) would be replaced, and |

the road bases would be sprayed with water as necessary following the initial
construction period to reduce the potential for dust.

Operational Period.

* vehicles would be driven in a safe and prudent manner,
® crews would maintain the roads when necessary to repair ruts or erosion,
¢ all disturbed grass (not in the road) would be replaced or reseeded, and

® the road bases would be sprayed with water to reduce the potential for dust
Evaluation

Based on the implementation of the mitigation program as discussed above, WSB-
HAWAII evaluates the severity of the potential impacts of the proposed action to the following:

(1) Topography -- “none,”

(2) Geology -- “none,” and

(3) Soils -- “negligible.”
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3.6 Hydrology and Water Resources

This section includes a description of the hydrology and water resources in the study
area and identification and evaluation of the potential environmental consequences of the
proposed action on these resources. Note: the study area includes both the windfarm site and
the site access. Mitigation measures are proposed and discussed, including an evaluation of
the impact consequences before and after the mitigation measures program. Refer to Table
3.1-2 for a summary of the environmental consequences of the proposed action and mitigation
measures program.

3.6.1 Existing Conditions

Rainfall in West Maui varies from only 0.51m (20in) at the coast to 10.16m (400in) in the
higher elevations. The rainfall on the proposed windfarm site is unknown. The rainfall is
estimated to be between 1.27m (50in) at 2,100ft and 1.27m (80in) at 3,000ft elevation inches a
year across the site. There are no perennial streams in the study area. There are two
intermittent streams which develop during rainy periods in the Malalowaiaole and Manawainui
Gulches. There are no 100-year flood zones identified on the Federal Emergency Management
Agency (FEMA) Flood Insurance Rate Maps at or near the mouths of the Malalowaiaole and the
Manawainui Gulches. There are no tsunami inundation zones in the study area.

As discussed previously, the soils on the proposed site are from the Honolua-Olelo
association. These soils drain well and run-off is generally very slow to medium, permeability is
moderately rapid, shrink-swell potential is low and erosion potential is slight to moderate.

The average slope of the terrain on the windfarm site is low (8%). However, the existing
roads pass areas, e.g., the Malalowaiaole and Manawainui Gulches, where the slopes are
much higher slopes (15 to 25%). There are no reservoirs and irrigation ditches in the study
area.

3.6.2 Potential Impacts

Discussion

This section includes identification and evaluation of potential environmental
consequences to the hydrologic and water resources due to the proposed action. The proposed
windfarm site is in an area where there are no hydrologic or water resources to impact. There
are no streams, springs or ponds on the proposed site. During construction and operation of
the windfarm, all water used on site would be trucked in. ZPAC’s has standard operational
procedures that protocols for handling and disposal of transmission oils, cleaning fluids and
other hazardous materials. A copy of these procedures is included in Section 8.2. Use of these
materials is minimized and all disposal will be at approved off-site locations,

As discussed in the previous section, the existing access road crosses the
Malalowaiaole Gulch (approximately at 1,600 elevation). ZPAC is evaluating improvement and
use of an existing spur that cross the Manawainui Gulch (approximately at 2800 elevation).
The proposed modifications may require a Stream Channel Alteration Permit (SCAP) from the
DLNR. It is also possible, but not known at this time, whether the action would fall under
Department of Army (Corps of Engineers) jurisdiction.
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Evaluation

WSB-Hawaii believes that ZPAC's standard operating procedures are sufficient to
prevent contamination or damage to hydrologic or water resources on the project site. WSB-
Hawaii also believes that if improvements to the roads (including the crossing of the
Malalowaiaole and Manawainui gulches) are made using current construction practice in
Hawalii, the improvements will result in minimal damage to the hydrologic and water resources
in the area. Based on the above, WSB-HAWAII evaluates the severity of the proposed action
on the hydrologic and water resources in the study area to be “non-significant.”

3.6.3 Mitigation Measures

The potential impacts could be reduced be the implementation of the following mitigation
measures during construction and operation of the windfarm. Specifically, it is recommended
that ZPAC utilize local expertise to plan, coordinate, supervise and complete the improvements
to the access road. The key steps to be taken to avoid impacts are to:

e minimize disturbance to the fand in order to reduce the potential for soil erosion in
and around the gulches,

e add, and replace as necessary, culverts to handle anticipated water flows in the
gulches,

¢ provide channels for rain run-off to prevent erosion of the road bed, and

e use gravel (or other road materials) to maintain the integrity of the road bed.

Given the implementation of these measures and ZPAC's standard operating
procedures, WSB-HAWAII evaluates the severity of the proposed action on the hydrologic and
water resources in the study area to be “negligible.”
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3.7 Terrestrial Flora

This section includes a description of the terrestrial flora in the study area and identification
and evaluation of the potential environmental consequences of the proposed action on these
resources. Note: the study area includes both the windfarm site and the site access. Mitigation
measures are proposed and discussed, including an evaluation of the impact consequences
before and after the mitigation measures program. Refer to Table 3.1-2 for a summary of the
environmental consequences of the Proposed action and mitigation measures program.

3.7.1 Existing Conditions

The vegetation on the proposed windfarm site is a mixed grassland/shrubland type. In
April, 1996, a general botanical survey over the whole study area was conducted by an
independent biologist, Arthur Mederios. From that survey, sites for six meteorological stations
were confirmed (Mederios, 1996). A second study was conducted in November, 1998 along
the upper spur road that is proposed for site access (Mederios, 1998). These reports are
attached in Section 8.3,

From the first referenced report, “The vegetation is predominately composed of non-
native species, mostly pasture grasses and cattle resistant shrubs. No plant species listed as
Endangered by the U. S. Fish and Wildlife Service were encountered at or near any of the six
sites. The four uppermost elevation sites” [701m (2,300ft) to 976m (3,2001t) elevations] “were
dominated by non-native pasture species, especially grasses such as Rattail grass (Sporobolus
africanus) and Kikuyu grass (Pennesetum clandetinum).

The two iower most elevation sites” [579m (1,900ft) to 510m (2,300ft) in elevation]
“contain more native vegetation than the uppermost sites.” The native plants included a grass
(Triseum inadequale), a herb (Waltheria indica) and several shrubs: ‘ulei, U'ulei (Osteomeles
anthyllidifolia), ‘fliahialo’e, sandalwood (Santalum ellipticum), and ‘ilima (Sida fallax).

“During the selection of sites 1 and 2, the location was changed on two occasions to
minimize damage to native plant Species during construction and access.” The sensitive areas
were subsequently marked and reported to the installation personnel.

From the second referenced report, “Both the eastern and western termini of the
proposed road are pastures. However, the interior of the gulch, especially on the steep western
slopes above the proposed road has a stretch of fairly intact native leeward shrublands. No
plant species were encountered during the survey are listed as Endangered by the U.S. Fish
and Wildlife Service.”

3.7.2 Potential Impacts

This section includes identification and evaluation of potentia! environmental
consequences to the terrestriai fiora in the study area due to the proposed action.

Discussion

The primary hazard is damage to vegetation during the construction and operation of
the windfarm. The construction phase would include improvements to the access road network,
transport of equipment and materials to the site, construction of the tower foundations, erection
of the towers and the wind turbines, and construction of the O&M building and the site
substation.
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Neither of the botanical Surveys uncovered any endangered species, Regarding the
project site, Mr. Mederios made the following recommendation: “If this project should proceed
to its final construction state, care should be taken near sites 1 and 2 to assure the least
damage to native species through careful site selection, Areas of relictual native shrublands can
be easily avoided as nearby comparable sites with littie vegetation are generally readily
accessible,”

Regarding the access spur, Mr. Mederios noted, “With one exception, largely the
proposed route does not impact native vegetation as it passes through weed or pasture
vegetation.” Specifically, “The project necessitates direct destruction of a section of native
leeward shrubland, including some uncommon native plant species. Other adjacent native
shrublands may also become degraded by road construction activities and invasion of non-
native plants. Due to impacts on native biota, some type of mitigation appears warranted.”

“Mr. Renee Syiva accompanied us on the site and discussed an enclosure/planting
technique intending to protect a grove of leguminous shrubs, the mamane (Sophora
chrysophyila), unique to that area, | agree with his assessment of the biological appropriateness
of his suggestion.”

Mr. Mederios also notes another potential impact: “Importation of invasive non-native
plants and invertebrates during initial road construction and in the future due to increased site
visitation, in close proximity to the Manawainui plant sanctuary, one of the State of Hawai'i most
important dryland forest conservation efforts.”

Evaluation

WSB-HAWAI! evaluates the severity of the potentia impact on the terrestrial flora to be
“non significant,”

3.7.3 Mitigation Measures

The potential impacts can be reduced through the implementation of mitigation
measures during construction and operation of the windfarm.,

Discussion

Mitigation measures are needed during the construction and operational phases of the
windfarm. The following measures are planned by ZPAC:

Construction.

* An additional botanical survey is planned in order to site the wind turbines, intrasite
roads and O&M facility to avoid areas of native plants. ZPAC believes that individual
sites and can be selected which would minimize the amount of vegetation
disturbance;

* An additional survey is planned in order to confirm the improvements needed to the
upper access spur from Puu Anu to the project site;

* Aplant expert would be hired to Supervise the actual construction work in areas in or
near where there are native plants; and

Section 3 3-21 January 27, 1899



g

...J

.13

.

Kaheawa Pastures Windfarm FEA Final

® An inspection station would be established at the staging area near the main highway
to reduce the possibility of introducing alien plant species to the site. Each vehicle will
be inspected and cleaned prior to traveling up the jeep road up to the site.

Operation. Protocols will be incorporated into the overall site operation and maintenance
procedures to:

* Reduce the possibility of introducing alien plant species to the site; and
e Ensure that O&M personne! do not damage native plants.

Furthermore, WSB-HAWAII believes that strict adherence to the site O&M procedures
outlined in Section 3.5.3 would help mitigate the potential for damage during the operational
phase.

Native Plant Propagation Program. ZPAC will work with local plant experts to introduce
appropriate native plant species back onto the Kaheawa Pastures,

Evaluation

With these mitigation measures, WSB-HAWAIl evaluates the severity of the potential
impact on the terrestrial flora to be ‘negligible.”
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3.8 Fauna: Birds and Mammals

This section includes a description of the fauna (birds and mammals) in the study area,
and identification and evaluation of the potential environmental consequences of the proposed

Impact consequences before and after the mitigation measures program. Refer to Table 3.1-2
for a summary of the environmental consequences of the proposed action and mitigation
measures program.

3.8.1 Existing Conditions

The focus of this discussion on the conditions of the proposed windfarm site. The mixed
grassland/shrubland vegetation on the proposed windfarm site is habitat to a number of
endemic, indigenous and migratory bird species and to an unknown number of mammalian
species.

Birds. A number of avian experts were contacted regarding birds on Maui, their habitats
and habits.® A preliminary bird survey was conducted as part of the wind monitoring program.
ZPAC contracted a local avian expert, Eric Nishibayashi (Nishibayashi, 1997) to conduct a

The survey indicated no evidence of downed birds. The study also cataloged the bird
Species present during the Survey period and made recommendations for future activity. From
the referenced survey, “The report does not represent a study, either in literature or in the field,

None of the identified species is on the U. 8. Fish & Wildlife list of endangered,
threatened or protected species. However, it is possible that the federally endangered Hawajian
Nene and Dark-rumped Petrel may be in or frequent the area. Mr. Nishibayashi “observed
Hawaiian Nene (Branta/Nesochen sandicensis)" about 0.8km (0.5mi) from the project area.

" Similarly, he noted that the “federally endangered Hawaiian Dark-rumped Petrel (Pterodroma

phaeopygia sandwichensis) have been known to nest at elevations above the project elevation.”
While generally found on Haleakala, it is possible that the Petrel may nest above the site.

Mammals. There are no known studies to identify mammalian species in the study area.
Mr. Nishibayashi noted the Hawaiian Hoary Bat (Lasiurus cinereus semotus) is known to be a
resident in highland areas. However, none were observed during his visits to the area. Local
bat experts (Cabrera, 1998 and David, 1998) don't believe the area to be prime bat habitat.

? Avian experts contacted include: Femn Duval (BLNR, Forestry and Wildlife Division), Renate Gassman-Duval
(Audubon Society, has veterinary experience and has treated down petrels), Linda Paul {President, Hawalii
Auduben Society), Robert Pyle (Curatorial Assistant for Bird » Bishop Museum), and Karen Sinclair {NREL).
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Table 3.8.1-1
Summary of Bird Survey: Kaheawa Pastures Site

Common Name Scientific Name Detections*
Eurasian Skylark Alauda arvensis 22
Ring-necked Pheasant Phasianus colchicus 18
Black Francolin Francolinus francolinus 12
House Finch Carpodacus mexicanus 9
Common Myna Arcridotheres tristis 7
Hawaiian Short-Eared Owl or Pueo | Asio flammerus sandwichensis 5
Nutmeg Manikin Lonchura punctulata 4
Gray Francolin Francolinus pondicerianus 3
Northern Cardinal Carninalis cardinalis 1
Spotted Dove Streptopelia chinensis 1

3.8.2 Potential Impacts

This section includes identification and evaluation of potential environmental
consequences to the fauna (birds and mammais} in the study area due to the proposed action.

Birds

This discussion includes information gleaned primarily from three sources of
information: (1) Avian Interactions With Wind Energy Facilities: A Summary, prepared by
Colson & Associates for the American Wind Energy Association, January, 1995; (2) Downed
Wildiife Survey at Six Leeward West Maui Wind Monitoring Towers, prepared by Eric Nishibayashi
for Zond-Pacific, March, 1997, and (3) Discussions with several additional avian experts.

AWEA Report. Colson & Associates summarize research on the interactions of birds
with wind energy development, including interpretation of the results obtained to date. The
report includes discussion of approaches to mitigate adverse impacts and recommendations for
future research. The report is not meant to be an exhaustive critique of what has been done.

Quoting from the report, “Positive and negative impacts of wind energy development on
birds have been identified. Long-term positive impacts for birds associated with wind energy
development include retaining natural habitat and providing vertical manmade structures
available for cover, perching, roosting and nesting. In the case of raptors, an expansion of the
prey base may have occurred in some areas. Wind energy facilities provide birds with an
environment safe from human harassment. Long-term negative impacts associated with wind
energy development include loss of habitat, electrocutions, and collisions with turbines,
meteorological towers, transmission towers and communications towers.”

It is recognized that wind turbine technology has undergone quite an evolution in the
past 20 to 25 years. A number of different designs have been introduced ranging from small
residential systems (1 to 10 kW and 2 to 5m rotor diameter) to large utility-scale systems of
today (500 to 750 kW and 40 to 50m rotor diameter) to even larger multi-MW experimental
turbines in the early 1980's, e.g., the MOD-5B at Kahuku on Oahu.
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From Colson and Associates, “Wind energy technology has evolved from the large two-
bladed, single-unit, horizontal-axis, constant-speed, experimental turbines of the early 1970's to
the many smaller horizontal- and vertical axis, three-bladed, cluster arrangements of the
designs we see today. Because of these engineering variables and the lack of consistent avian
study methodologies performed in previous studies, analyzing results to understand avian
interactions is difficult and sometimes misleading. The first wind energy facilities located in the
United States did not consider local and seasonal bird migration patterns; therefore, some of
these sites are located in areas where birds are abundant and the risk for interactions is high.
However, overall incidence of bird mortalities in wind energy facilities is small compared to other
human-caused bird mortalities. The effect of wind energy related bird mortalities on local and
regional populations is also considered small.”

“In a review of over 110 publications, no mortalities of threatened or endangered
species have been reported in wind energy facilities. While some protected species have been
found in mortality data, the reported incidence of federal or state listed and species of special
concern has been negligible to date. To date, most researchers report mortalities are not
biologically significant to local, regional, or migratory populations. Whether or not mortalities
associated with wind energy development are additive must be carefully addressed because
some bird species such as neofropical migrants are facing serious population declines (not
necessarily associated with wind energy development).”

“The incidence of bird electrocutions within operating wind energy facilities has been
frequently reported in U. S, avian/wind energy studies, This issue, which is different than bird
collisions, has been studied extensively by the electrical utility industry and others since the
early 1970’s. Solutions for resolving bird electrocutions in wind energy facilities are generally
simple, cost effective and readily available.”

“Bird collisions within wind energy facilites are the leading cause of human-induced
mortality in this industry. However, the incidence of birds colliding with wind turbines is relatively
rare. To date, few people have documented seeing birds collide with turbines, and the mortality
figures are low compared to other human-induced mortalities. Most reported bird mortalities show
that birds collide with wind turbine structures.”

“The estimated range of bird mortalities resulting from wind energy development in the
United States is 0.000 to 0.117 birds per turbine per year (Howell and Noone, 1992). [n
Europe, the range of mortalities is 0.1000 to 37 birds per turbine per year (Winkelman, 1992).
From data gathered so far, several species of raptors and passerines appear to be most
susceptible to wind-energy related mortalities in the U. S. and waterfow! and shorebirds appear
to most susceptible in Europe. The raptor species most vulnerable to wind turbine collisions in
the United States are red-tailed hawks, golden eagles and American kestrels. Examples of
waterfowl/shorebird species reported in mortality data from Europe include mallard, pochard,
tufted duck, and goldeneye. Recent reports of griffon vulture and eagle ow! mortalities at Tarifa
Wind Farm in Spain suggest that raptors and other bird groups will appear in more European
data as new wind energy facilities are built.”

“In European studies, collisions and electrocutions are not the main issue. Some species
of waterfowl and shorebirds have altered their flight and use patterns to avoid wind turbine
locations. This ‘avoidance of habitat’ issue is the most significant concern of the European
conservationist. The effect of wind turbines on breeding birds is considered negligible; however,
some species that use wetland habitats for resting and migrating are disturbed by the presence of
wind turbines. Local birds are believed to habituate to the presence of wind turbines.”
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A number of mitigation measures are discussed in the AWEA report and are
summarized in the next section. The report also summarizes the research efforts underway or
being planned to investigate the interactions of birds with wind turbines. There are major U. S.
studies focused on bird behavior, bird perception, turbine designs, and turbine orientation and
location with respect to mortalities. The probability of adverse bird interactions with wind energy
facilities appears to be both site-specific and species-specific.

Maui-Specific Discussion. Moving from the “global” perspective to the more site-specific
perspective on Maui, this discussion includes: (1) observations and comments from Mr.
Nishibayashi and others regarding several of the species identified in the study area and on
some additional species of concern, (2) comments provided by DLNR and other reviewer of the
DEA, and (3) discussion at meeting between ZPAC and DLNR staff on December 18, 1998 :

* Hawailan Short-Eared Owl or Pueo (Asio flammeus sandwichensis). The primary
concern is how Pueo would react to the presence of the turbines. Eric Nishibayashi
notes the Pueo has “adjusted to the existing power lines and support poles that span
over miles in this habitat as many individuals were observed in the area, and they
have been observed using power lines and poles as perches in the areas adjacent to
the study area as well (personal observation)...any structure that stands above the
ground would become attractive as a perch to the Pueo.” He suggests that ZPAC
“take steps to eliminate the possibilities of electrocutions and collisions with the wind
turbine blades.”

He also expresses concern that the Pueo would “no longer utilize the area in search
of food or nests, because of the amount of obstructions or the increased level of
human aclivity.” Referring to the Colson and Associates report, he noted that
concern of the “loss or avoidance of habitat” increases with the percentage of the
habitat that the project would displace. For example, there have been cases of
permanent dislocation where a project impacted only 10% of the habitat. As
discussed in Section 2.4.4, the dislocated and would be approximately 8.7 acres of
the estimated 200 acre narrow band of land the windfarm would situated on. Thus,
less than 5% of the habitat would be impacted. He also suggests “not to begin
construction of these turbines until well after the breeding season has finished and
to halt construction a reasonable time before the next breeding season.” The
breeding season is in the fall running from October through December (F. Duval,
1998);

e Barn Owl (Tvto Alba). Dr. Duval indicated that barn owls are likely to be on the site,
since they inhabit most of Maui. However, Mr. Nishibayashi did not observe any
barn owls when he was on site. The bam owl is noctunal and the survey
observations were generally made during the afternoon to dusk;

* Wedge-tailed Shearwater (Puffinus pacificus) and Hawaiian Dark-rumped Petrel
(Pterodraoma phaeopygia sandwichensis). Mr. Nishibayashi noted that the Wedge-
tailed Shearwater and the Hawaiian Dark-rumped Petrel (a federally endangered
species) are residents of Maui, but were not observed during the survey period.
Both are seabirds. Both move inland at dusk or after dark to the nesting areas or
colonies, and then begin moving back to sea at first light. (Cooper and Day, 1994).
Shearwaters typically nest at lower elevations, while the primary known habitat of the
petrel on Maui is at higher, non-vegetated elevations of Haleakala and away from
predators (Pyle, 1898). It is not known if petrels actually nest in the West Maui
mountains in areas above the proposed site.
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The turbines could pose potential collision hazards to birds (particularly fledglings)
as they head to or retum from the sea in search of food., Typically, these flights
would occur during dark periods in late evening or early morning. Cooper and Day
found that the Shearwaters were at risk for downings due to collisions with utility
power lines on Kauai and Hawaii, and primarily those lines closest to the coast and
or those that were lighted. They did not find any evidence of Petrels colliding with
power lines. Similarly, Mr. Nishibayashi noted that “lights on the towers may make
them more visible to birds flying st night, but that studies in Hawaii (Cooper and Day,
1994, Telfer et al., 1987, and Ainley et al., 1995) have indicated that they may cause
some fledglings to become grounded.”

During the December 18, 1998 meeting, DLNR staff reinforced the need to study
bird activity at the appropriate times to determine if Shearwaters and Petrels are in
the area. It was recommended that Zond contact either David Duffy or David Ainley
regarding lighting options.

Pacific Golden Plover (Pacificus fulva). The Pacific Golden Plover is a species that

migrates to Hawaii from its arctic breeding grounds, leaving Hawaii in April and
returning in August. On Oahu, they are typicaily found on the ground during the day
(e.g., Bellows AFB) and move to rooftops or to off-shore islands at night (Pyle,
1998). No individuals were identified during the survey period (May to July). Thus
their activity in the project area is unknown. “The habitat is of type preferred by these
birds, mostly open areas with low vegetation and large areas of grass.” Initially, Mr.
Nishibayashi recommended an additional study during the months of August to April
to determine their presence and activity in the study area. Note: Plover have been
seen during visits to the site since the completion of the surveys conducted by Mr.
Nishibayahi. The birds were noted to be foraging in grassy areas, both before and
after the major fire in the area during October 1998; .

Hawaiian Goose or Nene (Branta/Nesochen sandwichensis). Mr. Nishibayashi
noted Nene may be in the area. This is based on his observation of Nene in an area
nearby the proposed project site. He believes the Nene could be “negatively
impacted by the project. Nene are not agile flyers like seabirds and do not seem to
maneuver quickly on the wing. They tend to prefer grassy areas for flocking and
foraging — the type of habitat that is proposed for the wind turbines.” He notes also
that the project area sits just below where the “state has setup a release pen for
introduction of Nene in Hanaula. The potential for Nene strikes with guy wires will
Increase as Nene become more established.”

During the December 18, 1998 meeting, DLNR staff discussed the status and plans
of the Nene propagation program. Back in the 50's the Nene had been considered to
be near extinct, when some were found on the slopes of Haleakala. Man's
encroachment with the development of the sugar plantations in Puunene no doubt
had caused the Nene to seek other habitats. DLNR established a breed and release
program on Haleakala, where 200 Nene are now believed to be permanent
residents. The Hanula area in the Ukumehame was identified as a potential new
habitat for the Nene — it had the natural resources and was within DLNR’s control. A
total of 62 birds have been released there since 1994. The program’s goal is to
sustain a population of 1,000 or more Nene on Maui and have the Nene removed
from the endangered species list. DLNR expressed their concern that the Nene
wouid be at risk of colliding with the wind turbines. The discussion also included
possible strategies for keeping the birds away from the turbines.
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Mammals

No specific studies have been conducted to determine the level of mammalian activity in
the area. There are small mammals in the area, e.g., mice and rats, based on examination of
Pueo scat during one of ZPAC's site visits. Itis possible that larger mammals, e.g., mongoose
or feral cats are also in the area. Mice and rats are the natural prey for Pueo, barn owls and
other predators in the area. Studies of windfarms on the mainland suggest that windfarm
construction can encourage mice or rat populations. This effect increases further if livestock
were to graze in the area. Thus, a windfarm in the Kaheawa Pastures could have a positive
impact on the habitats for mice and rats, as well as the predators.

In conjunction with the preliminary bird study, Mr. Nishibayashi noted the possibility that
bats might be active in the area. Specifically, the “activity of the Hawaiian Hoary Bat (L asiurus
cinereus semotus) is highest during the Summer months, with foraging activity observed to be
highest in the early evening, beginning immediately after sunset (pers. obs.). Most of the
surveys reported here were conducted late in the afternoon and no bats were observed.” He
concludes that no inferences can be made regarding the potential bat activity in the area.
Consequently, he recommended an additional study. Two bat experts, Theresa Cabrera
(Cabrera, 1998) and Mr. Reggie David (David, 1998), were constlted regarding the possibility
of bat presence and activity in the project area. They indicated that the prime habitat for bats
on Maui is in East Maui. They were not aware of any bat surveys conducted in the study area.
They expressed the opinion that bats were not likely to be present in the project area.

Evaluation

The study area is habitat to a number of avian and mammalian species. The identified
avian species include a number of common birds as noted previously and predators such as
the Pueo and the Plover. The Nene, the Dark-rumped Petrel and the Wedge-tailed Shearwater
are known to be on Maui, but were not observed during the preliminary surveys conducted in
the study area. However, Nene have been observed above the site, near the release pen
which is approximately a half a mile from the upper end of the proposed site. The Nene and
Petrel are listed Federal endangered species®. The identified mammalian species include rmice
and rats by inference from Pueo scat. Other species that may be in the area include the
mongoose (one was seen below the site near one of the lower transmission towers), the feral
cat and the endangered Hawaiian hoary bat.

The species of primary concern are the Nene, the Dark-rumped Petrel, Wedge-tailed
Shearwater, Pueo and the Hawaiian Hoary Bat. There are two primary concerns: (1) the
presence of the wind turbines may threaten avian and mammalian habitats, and (2) birds and
bats may collide with the wind turbines. The following is WSB-Hawaii's evaluation of these
issues, given the information currently available:

e Threat to Avian and Mammalian Habitat. For the species that are found to be
utilizing the study area for their habitat, there are two primary factors that influence
the potential impacts: (1) the density of the wind turbines, i.e., the higher the density,
the more likely that birds will avoid the area, and (2) construction and operation
activities which disrupt the soil or provide an attraction to rodents, e.g., not removing
construction trash.

* Newell's shearwaters, a Federally-endangered species, are residents of Kauai. While related to the Wedge-Tailed
Shearwater, they are not known to be on Maui.
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Discussion. Note: there has not been a disruption of avian and mammalian habitat at
the windfarms on the Big Island and on Oahu. These windfarms all have a higher
density than the proposed windfarm. The density of the windfarm can be measured
in terms of the disruption of the soil, e.g., covered by structures, tower foundations
and roads, and the spacing of the turbines. For this project, soil disruption is small.
The turbines are to be installed in a single, articulated row and the turbines will be at
least 122m (400ft) apart. With this amount of soil disruption, turbine density and
spacing, WSB-Hawaii does not believe the windfarm will cause birds or bats (if they
are there) to avoid the area or that there will be a significant impact on mammalian
habitat. There might be some avoidance during the construction period. However, it
would seem the greater concermn is keeping the birds away from the turbines.

Potential_for Avifauna Collisions with the Wind Turbines. A number of factors
influence the probability of collisions, including the visibility of the wind turbines
during the day and the night, the noise they create, avifauna vision and sonar
(bats), flying agility and weather conditions. The wind turbines are relatively large
compared to the surrounding terrain and vegetation. The wind turbine towers at 50m
(164ft) will be taller than the nearby utility transmission line towers which are from
18m (60ft) to 26m (85ft) in height. The wind turbine blades will rotate at a relatively
slow rate (34 rpm). The potential for collisions may be greater for predator species
or for species that are nocturnal and or less agile. The overall collision potential
increases with the number of birds and in the area and when weather conditions
reduce visibility.

Discussion. After almost three years of data collection in the project area, no
downed birds have been found. The initial site surveys have shown that the Pueo
see and avoid the much smaller anemometer towers that are currently installed in
the study area. Thus, it is tempting for us as humans to conclude that birds and bats
will readily see and avoid the larger wind turbines and their towers under normal
conditions. However, it is inappropriate to use the anemometer towers as surrogates
for larger wind turbine towers as the anemometer towers do not have rapidly
spinning blades (K. Sinclair, NREL). Unfortunately, there are not sufficient data yet
to determine what will cause birds to see and avoid wind turbines and their towers.

in general, it is not known whether rotating blades are visible to birds. Some experts
have suggested that birds may not be able to detect the difference between an
operating and non-operating wind turbine.

Lighting was discussed during the December 18, 1998 meeting with DLNR staff as a
possible means of alerting birds to the presence of the wind turbines. Some form of
lighting is generally required by the FAA for structures over 200ft (60m) in height.
Subsequent to the meeting, ZPAC was informed by the FAA that a red light on every
other tower would be sufficient to meet their lighting requirements. At issue now is
what type of lighting would alert but not attract birds.

These concemns were discussed during the December 18, 1898 meeting with DLNR
staff. One specific conclusion of meeting was the need to understand better the
activity of the Nene in the area. DLNR discussed the known habits of the Nene,
e.g., in general, they like to forage in grassland areas, but prefer to nest in areas
with more cover. Since their release, however, some specifics are really not known
yet about their adaptation to the release area: (a) their preferred nesting and
foraging areas, (b) their flyways, and (c) how they are adapting to their new habitat.

Section 3

3-29 January 27, 1999



Kaheawa Pastures Windfarm FEA Finaf

It was agreed that additional surveys were needed to confirm the presence and
habits of the other species of concern (Petrels, Shearwaters and the Hawaiian Hoary
Bat) that may frequent the area. Additional studies are needed to determine with
greater certainty the habits and use of the study area by the species of concern.

Based on the above, WSB-Hawaii evaluates the severity of the proposed action on the
avian and mammalian resources in the study area to be potentially “significant.” This evaluation
is predicated upon: (1) the assumption that all of the avifauna species discussed may be
present in the study area, {2) not enough is yet known regarding the habits and use of the area
by the species of concern, and (3} the need to devise measures to mitigate the risk of avifauna
colliisions and loss of habitat. With mitigation, WSB-Hawaii believes these potential impacts,
can be reduced. Itis ZPAC's goal to reduce these risks.

3.8.3 Mitigation Measures

As a primary mitigation measure, AWEA recommends siting windfarms to avoid adverse
avian and mammalian interactions. This can be done by locating the windfarms based on
careful studies and away from critical habitat. Note: since the preparation of the draft EA, ZPAC
held a meeting on December 18, 1998 with key members of DLNR Division of Forestry and
Wildlife to discuss their concerns about the proposed project and possible mitigation measures.
Other organizations, e.g., the Office of Hawaifan Affairs, had similar concerns. Each of the
issues raised by commentors on the draft EA are addressed in Section 6 and are incorporated
as appropriate in this section, Discussion of specific mitigation measures follows, starting with a
review of mitigation approaches being taken by the wind community in general, and then
specific recommendations for the proposed project.

Birds

Overall Mitigation Strategies. The American Wind Energy Association (AWEA)report
{Colson and Associates, 1995) included recommendations for specific mitigation options.
“Future mitigation options will be site-specific and perhaps species-specific. Options should be
based on an evaluation of the environmental, engineering, and biological characteristics of a
particular site.” The more relevant mitigation strategies with WSB-Hawaii comments, include:

e Known bird migration corridors and areas of high bird concentrations should be
avoided when siting windfarms, unless site specific analyses indicate otherwise. WSB-
Hawaii Comment: The proposed site is not known to be in a bird migration corridor or
in an area of high bird concentration;

e For a desired energy capacity, fewer large turbines may be preferred over many
smaller turbines to reduce the number of structures in the wind energy facility and/or
to permit greater spacing options. WSB-Hawaii Comment: The proposed windfarm
employs the use of 27 larger wind turbines deployed in a single row;

¢ Microhabitats where birds may be flying should be avoided in siting individual wind
turbines, meteorological towers and powerlines. These areas may include vaileys,
ridgetops and swales. WS8B-Hawaii Comment: No microhabitats were identified by
Eric Nishibayashi. However, additional surveys are needed in order to confirm the
presence and habits of key species of concern, e.g., the Nene, Petrels, Shearwaters
and the Pueo. With respect to seabirds that may be in the study area, their typical
flight paths would be downslope to the ocean and upslope on their return. Their flight
paths would be parallel, rather than perpendicular, to the planned single, articulated
row of wind turbines. Thus, the proposed turbine row should present less of a
hazard than an array of several rows;
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Mr.

When using lattice towers, they should be modified to reduce perching opportunities.
WSB-Hawaii_Comment: The proposed lattice towers do not provide horizontal
structures. While this may not eliminate the attractiveness of the towers as
perching locations, it should reduce the risks of birds perching on the towers;

With agency approvals, raptor nests found on structures should be moved to
suitable habitat away from wind energy facilities. WSB-Hawaii Comment: This
recommendation doesn't appear to apply directly. However, agency approval would
be sought if it was discovered that Pueo or Nene or other species of concern were
nesting underneath turbine towers or on or near other structures on the site (i.e., the
O&M building or substation);

Contributions should be made to rehabilitation facilities that care for and release
important bird species that sustain injuries at wind energy facilities. WSB-Hawaii
Comment: ZPAC is considering making contributions to facilities that rehabilitate or
propagate species of concern, e.g., Nene;

Underground electrical lines and overhead electrical distribution systems should be
designed to prevent future bird electrocutions, and when alternatives for non-site
mitigation are not feasible, off-site mitigation to improve or enhance species
populations should be considered. WSB-Hawaii Comment: The proposed windfarm
will include underground electrical lines and the substation will include industry-
practice design features to mitigate the risks of electrocutions;

When alternatives for on-site mitigation are not feasible, off-site mitigation to
improve or enhance species populations should be considered. WSB-Hawaii
Comment: ZPAC is considering making contributions to the Nene propagation
program as a possible mitigation measure.

Nishibayashi made the following general and specific recommendations by species:

General. His overall recommendation was to take steps to prevent collisions and
electrocutions. WSB-Hawaii Comment: ZPAC has designed its wind turbine and the
windfarm to reduce the risks of collision and electrocution. Specifically, a single row
of wind turbines will be deployed, which reduces the risks compared to an array with
several rows of turbines. Electrical wiring will be buried underground which reduces
the risk of collision and electrocution. ZPAC will employ industry standard practices
in the design of the substation to reduce electrocution risks. Despite these
measures, however, there is still an unknown risk of collision. Additional surveys
and studies are needed to define measures to alert birds to the presence of the
turbines;

Pueo. He recommended: (1) phasing site construction to coincide with the non-
breeding season, and (2) installing the turbines incrementally to assess the impact of
the “clutter that the turbines will bring” and to “determine the maximum density of
turbines that can be tolerated here before Pueo become unacceptably displaced.”
WSB-Hawaii Comment: Construction can be scheduled to avoid the Pueo breeding
season. Regarding the issue of clutter, Mr. Nishibayahi indicated that his comments
were made assuming that the wind turbines would be installed in multiple rows which
would present a much higher density than the single, articulated row. As noted
above, the use of a single row should reduce the risk of collisions;
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e Shearwater and Petrel. His primary concerns are the hazards the turbines may
present to these birds who may nest above the proposed windfarm for breeding and
raising fledglings or that these birds may frequent the site from other areas on Maui.
Specific recommendations were to: (1) increase the visibility of the guy wires used to
secure the anemometer towers by fitting them with PVC pipes, (2) conduct
supplemental activity surveys during the breeding season to determine and analyze
the shearwater and petrel activity in the area, and (3) conduct periodic surveys for
grounded wildlife near turbines and towers. WSB-Hawaii Comment: The experience
to date indicates that the birds in the area are not colliding with the meteorological
towers. During follow-up discussions with Mr., Nishibayashi and with DLNR staff,
additional surveys need to be conducted during the times of the day and year when
the seabirds are normally active;

* Pacific Golden Plover. At the time of the original surveys, Plovers were not seen on
the site. The surveys were conducted subsequent to the normal departure of the
Plovers from the islands in April and prior to their arrival in August. However, since
the surveys during ZPAC visits to the site during the months of November and
December (1998), Plovers have been seen foraging on the ground near the
anemometer towers. WSB-Hawaii Comment: The additional survey should evaluate
mitigation measures to alert and keep the Plover away from the turbines;

* Nene. Similar recommendations are made to those above to improve the visibility of
the meteorological towers. There was a more extensive discussion of the Nene, as
indicated above, during the ZPAC meeting with DLNR on December 18, 1998.
Possible strategies for alerting the birds and keep them away from the towers
include: (a) lighting on the turbines and towers, (b} removal of grass below the
towers, (¢} introducing native shrubs underneath the towers to discourage foraging.
WSB-Hawaii Comment: Additional surveys and study of the Nene’s presence and
use of the project area and their flyways to other areas of Maui are needed.
Mitigative measures are needed to alert the Nene and to keep them away from the
wind turbines and their towers. Assuming the project is approved, the surveys
would need to be continued after construction. As noted previously, ZPAC is
considering making contributions to the Nene propagation program; and

e Grounded Wildlife Protocol. A grounded wildlife protocol is recommended in order
10 ensure timely and appropriate care for any injured wildlife found at the project site
by ZPAC personnel. WSB-Hawaii Comment: WSB-Hawaii concurs and the protocol,
including all appropriate contact names, organizations and information should be
included in ZPAC’s operationa! plan,

Mammals

The primary concern identified to date is the potential presence and activity of the
endangered Hawaiian Hoary Bat in the study area. Mr. Nishibayashi has recommended that
bat experts be retained to conduct a survey to identify and assess the bat activity in the area.
WSB-Hawail Comment: Local bat experts (Cabrera and David) have indicated that no specific
studies have been conducted in the Ukumehame District. However, the proposed project area
is not considered to be prime habitat on Maui for bats. Specifically, bats roost in trees in Hawaii
(while bats on the mainland roost primarily in caves). There are no trees on the Kaheawa
Pastures. The nearest trees are over a mile away and across the Manawainui Guich.
Nevertheless, it recommended that bat surveys be conducted to identify the presence and
activity of bats in the study area.
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Evaluation

The potential impacts to avian and mammalian species in the study area has been
discussed in Section 3.8.2. WSB-Hawaii notes that ZPAC plans to incorporate the following
recommendations into their mitigation measures program to mitigate the potential impacts that
have been identified:

Design Activities:

¢ Install the wind turbines in one single row parallel to the sloping ridgeline to limit the
clutter that the arrays would present to the birds. This approach would also reduce
the total amount of disturbed land on the project site;

o |Install the site electrical distribution iines underground; and

e Design and install the site substation to MECO’s transmission lines using industry-
standard measures to mitigate bird electrocutions.

Project Planning Activities:

e Continue monitoring the areas surrounding the meteorological towers for evidence of
downed birds or bats;

e Work closely with DLNR to plan and conduct additional surveys to identify the
presence and use of the area by the species of concern, e.g., Nene, Petrels,
Shearwaters and Pueo;

e Devise and plan mitigation measures to alert birds to the presence of and keep them
away from the wind turbines; and

o Establish a protocol for timely and appropriate care for any injured wildlife found at
the project site by site personnel.

Construction and Operation Activities:

s Continue monitoring for downed birds and bats;

e Schedule construction to avoid the breeding season for the key species of concern;
e Implement the protocol for injured wildlife found on the site;

e Work closely with DLNR to manage the wildlife habitat; and

e Contribute to the Nene propagation program. |

WSB-Hawaii believes by implementing these procedures will mitigate the impacts to the
birds and mammals on the site. Thus, WSB-Hawaii evaluates the severity of the potential
impact on the birds and mammals to be “non-significant.” It is possible that, despite the
mitigation measures developed and the best efforts of ZPAC, some individual birds may be
harmed. itis believed that the impact on the local population of the species of concern will not
be significant. [t is ZPAC's goal that the project would result in a net increase in the Nene
population in the area.
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3.9 Cultural Resources

This section includes a description of the cultural resources in the study area and
identification and evaluation of the potential environmental consequences of the proposed action
on these resources. Note: the study area includes the windfarm site and the site access.
Mitigation measures are proposed and discussed, inciuding an evaluation of the impact conse-
quences before and after the mitigation measures program. Refer to Table 3.1-2 for a summary
of the environmental consequences of the proposed action and mitigation measures program.

3.9.1 Existing Conditions

This section includes a discussion of the cultural resources in the study area, which
include potential archaeological sites and the existing Lahaina Pali Trail. Much is known about the
prehistoric use of this region of Maul. The name Ukumehame translates literally to “pay” (uku —
pay, fare, toll, tariff) for the “mehame” (a native tree, also hame). Itis kncwn that the hard wood of
the mehame was used to craft tools which were used to harvest the fiber from the bark of the
o'ona tree. This fiber in tum was used for crafting fishing nets, nets for carrying, and ti-leaf
raincoats and feather capes. The fruit of the mehame is a purple berry which grows in grapelike
clusters. This berry was used to dye tapas red. It is believed that the Ukumehame area was once
a primary source of the mehame tree which had significance in Hawaiian culture. It is believed the
alii exacted a tariff on those which harvested the trees (Personal Communication, Lindsey).

Kaheawa translates literally to mean “irrigate the awa.” The awa is a native Hawaiian plant
which was used for restorative or medicinal purposes. After a hard day’s work, native Hawaiians
would prepare a tea from the leaves of the awa plant. The tea is believed to have facilitated a
more restiul sleep and rejuvenation of tired muscles. It is believed that the area now referred to
as Kaheawa provided a major watershed and the fresh water for areas used to cultivate the awa
plants. Since the 1850's, much of the land in this area has been used for grazing. Consequentiy,
WSB-Hawaii will refer to the area as the Kaheawa Pastures (Personal Communication, Lindsey).

Archaeological Sites

MECO studied the archaeological sites extensively as part of their transmission line EIS
(MECO,1994). Their study included information from a Regional Assessment and an
Archaeological Inventory Survey of the preferred alignment (Hammat, 1982). Literature review,
maps and records research and field surveys were undertaken. While a large number of sites
were found in the study, none were found in the area common to both projects. Only one site
was found close by and that was near the Lahaina Pali Trail and out of the study area.

DLNR (Evans,1995), in response to ZPAC's request for a CDUP to conduct wind
resource measurements in the study area, indicated -- “We have no known record of historic
sites on this parcel, however, it does not appear that this area has undergone an archaeological
inventory survey, so historic sites may be present.” DLNR went on to recommend that “If new
access roads are needed, then an archaeological inventory survey will need to be performed
prior to beginning construction.”

Old Lahaina Pali Trail

From the MECO EIS, “Located in the Maalaea area is the Old Lahaina Pali Trail, part of
the Na Ala Hele Trails & Access Program, established in 1988 to develop a statewide trail and
access system. The program identifies a series of ‘Priority Trails’ and one ‘Demonstration Trail’
for each major island. The Old Lahaina Pali Trail was selected as Maui's Demonstration Trail.”
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“The Old Lahaina Pali Trail is part of a trail system that once encircled the island of
Maui. The 7.2km {4.5mi) long trail once connected the townships of Lahaina and Wailuku. it
lies above the existing Honoapiilani Highway spanning the ahupua’a of Ukumehame between
Olowalu on the west and Maalaea to the east. Written references to use of this trail date from
the late 1830s to the early 1840s. The trail fell into disuse and disrepair in the 1890s when it
was abandoned after construction of a carriage road (now known as Old Government Road) to
Lahaina and subsequent building of the Honoapiilani Highway during the 1940s and 19850s.
Today, the trail lies within State-own lands used for grazing cattle.”

“A recent archaeological inventory survey of the trail (T omanari-Tuggle, 1991) recorded
18 sites adjacent to the trail, including the following functional types: alternate trail routes, water
diversion, quarrying, trailside art (petroglyphs), storage and shelters. All sites except two are
related to use of the trail.” However, none of these sites are in the study area.

3.9.2 Potential Impacts

This section includes identification and evaluation of potential impacts on the cuttural
resources in the study area due to the proposed action.

Archaeological Sites

ZPAC commissioned an archaeological survey to determine if any culturally-significant
sites are present on the proposed windfarm site and along the proposed upper spur route.
International Archaeological Research Institute, Inc. (IARII) of Honolulu, Hawaii conducted the
survey for ZPAC. The survey included a background literature search and review of historical
uses of the area and previous, related archaeological surveys. Field inspections were
conducted at the proposed windfarm site on March 20, 1998 and along the proposed upper
spur route on November 21, 1998.

The first field inspection included a walking tour of the area proposed for the wind
turbines and other windfarm structures. The inspection also included potential routes for a new
spur access road from the lower end of the site across the Manawainui Gulch to the main jeep
road. The results of the survey (IARII, 1998) are summarized below. The detailed report is
included in Section 8.5.

No pre-contact archaeological sites were found. One cattle watering station was found
near the upper end of the proposed windfarm site. IARII concluded “As a result of this one-day
survey, it is highly unlikely that any archaeological sites are located within the Maui wind turbine
project area. This area was probably not used intensively by Hawaiians and thus, would retain
little, if any, evidence of prehistoric or early historic activity. Except for the watering trough and
pipeline, there are no remains of cattle ranching, the only identified use of this area in historic
and modem times. The trough lies almost 100m away from the nearest anemometer tower.”

IARII made the following recommendations: “It is recommended that no further
archaeological investigations be undertaken in the main project area. Should plans for a new
access road across Manawainui gulch be developed, a survey of the alignment should be
carried out (since the present survey was fimited to only a pottion of the west side of the
gulch).”

Subsequently, ZPAC decided against proposing a new spur from the lower end of the
site and instead began evaluation of possible use of the existing spur from Puu Anu to the
upper end of the site. The second field inspection was carried out by IIARI along this route. Per
their addendum to the first report (see Section 8.5), no archaeological sites were found.
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The DLNR State Historic Preservation Division and the Office of Hawaiian Affairs both
noted there could be sub-surface cuitural resources that were not identified in the field inspections
(see letters in Section 6). Recommendations were made to establish a protocol for halting of
construction or other operations that uncover potential archaeological sites. WSB-Hawaii concurs
with these recommendations.

ZPAC has discussed the possibility of other cultural uses of the study area (Lindsey,
1998). Mr. Lindsey indicated that he not aware of any cultural uses or practices in the area that
would be impacted by the proposed project.

Qld Lahaina Pali Trail

The trail traverses the Kaheawa Pastures and is below the lower end of the proposed
windfarm site. The trail joins the access road just before the road crosses the Malalowaiaole
Gulch at about the 457m (1,500f) elevation level. While the trail does not cross through the
proposed windfarm site, ZPAC initially consuited with the State’s Na Ala Hele Trails and
Access Program in conjunction with the wind measurement CDUA. There was concern about
possible impacts on viewplanes along the trail.

Based on those discussions, ZPAC decided to relocate two wind turbine sites {originally
pianned to be located below the lower transmission lines) to locations above the lower
transmission lines. These relocations will reduce the impact to the viewplanes along the trail.
See also discussion of the Na Ala Hele Trails and Access Program in Section 3.4 and visual
impacts in Section 3.16.

Evaluation

No cuiturally-significant sites were identified by IARIl from the archaeological survey
which included a field inspection. I1ARIl concluded that it is “highly unlikely that any
archaeological sites are located within the Maui wind turbine project area.” Whether the
windfarm impacts the Old Lahaina Pali Trail as a cultural resource would appear to be based on
an evaluation of whether there are significant visual impacts. This issue was discussed at the
December 18, 1998 meeting between ZPAC and DLNR/DOFAW. DOFAW expressed concern
that there would be visual impacts at various viewpoints along the trail. As noted in Section
3.16, ZPAC has not received comments from the community that the project would result in
significant visual impacts. There also have not been any expressions of concern regarding
other potential cultural impacts. Therefore, the only concern expressed is potential visual
impact along the Old Lahaina Pali Trail. Based on the above, WSB-Hawaii evaluates the
severity of the impacts to the cultural resources in the study area to be “non significant.”

3.9.3 Mitigation Measures
ZPAC plans to implement the following mitigation measures:
Design_ Activity:

¢ |[nstall the wind turbines to minimize visual impacts to the viewplanes along the Old
Lahaina Pali Trail.

Project Planning Activities:

e Conduct a follow-up archaeological survey if the course of the upper spur route is to
be altered; and
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e Work with the State Historic Preservation Division of DLNR and others to record and
preserve all sites that are identified as culturally-significant.

Construction and Operation Activities:

s Incorporate a protocol for halting of construction or other operations that uncover
- potential archaeological sites. Specifically, if historic remains are inadvertently
? uncovered during construction, all work will cease In the vicinity and ZPAC will
contact both its consuitant (IARII} and the State Historic Preservation Division office;

- and

e ; o Continue to Work with the State Historic Preservation Division of DLNR and others
to record and preserve all sites that are identified as culturally-significant.

i WSB-HAWAII believes by implementing these procedures will mitigate the impacts to
the cuitural resources on the site. Thus, WSB-HAWAII evaluates the severity of the potential
— impact on the cultural resources in the study area to be ‘negligible.”
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3.10 Socioeconomic Environment

This section inciudes a description of the socioeconomic environment in the study area
and identification and evaluation of the potential environmental consequences of the proposed
i ite and the site access, Mitigation
Mmeasures are proposed and discussed, including an evaluation of the impact consequences
before and after the mitigation measures program. Refer to Table 3.1-2 for a summary of the
environmental consequences of the proposed action and mitigation measures program.

3.10.1 Existing Conditions

introduction

The study area is located in West Maui, primarily within the Lahaina District, but partly
within the Wailuku District. Note: the Manawainui Gulch Separates the two districts. There are
no known residents in the study area. Population centers are nearby in Lahaina and Maalaea,

Maui County had a 1990 resident population of 101,600 and a defacto population
(resident plus visitor) of 139,500. The Lahaina District had a 1990 population of 16,000
representing 15.5 percent of Maui County population, while the Wailuku District, with 52,200
persons in 1990, represented 50.5 percent of the County total. Lahaina Town and Maalaea had
1990 (U. S. Census) populations of 8,073 and 443 respectively (DBEDT, 1995).

Maui County population has grown dramatically since 1970. From 1970 to 1980 the
population increased 53.8 percent, as the rapidly-developing visitor industry attracted new
residents (MECO, 1994). From 1980 to 1990 the population growth rate decreased some but
was still 42% over the ten year period. The projections for the years 2000 and 2010 are for
further decreases in the growth rates. The predicted resident population for the year 2000 is
124,000 (a 22% increase from 1990) and 140,900 for 2010 (a2 14% increase from 2000). The
projected growth rates for West Mauj are similar. The projected populations for Lahaina District
are 22,800 in the year 2000 and 38,400 in 2010 (DBEDT, 1997).

growth rate of about 3 percent for the period of 1996 through 2009 (MECO,1996). The load
growth estimates are based on the projected resort, commercial and residential developments.

The economy of West Maui is largely dependent on the visitor industry. In 1993 the total
County visitor expenditures were $2.1 billion. This represents about 24 percent of the
statewide visitor expenditures of $8.7 billion during 1993. The total statewide visitor expenditures
for 1994 were $10.6 billion. The amount of Maui County visitor expenditures was not available
(DBEDT, 1995). Thus, West Maui has emerged as one of the State's major resort destinations.
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Maui County's employment base has increased by 17 percent during the period of 1990
to 1995 from 56,500 to 66,200 jobs. However, the unemployment rate fluctuated during the
same period from a low of 4.8 percent in 1990 to a high of 8.6 percent in 1992 and down to 7.3
per cent in 1995, Construction jobs peaked in 1991 at about 3,200 and have decreased by
62.5 percent to 2,000 in 1995.

3.10.2 Potential impacts

This section includes identification and evaluation of potential impacts of the proposed
action on the socioeconomic environment in the study area, the region and the County.

Economic Assessment of Maui County

A number of elements of Maui County’s economy could be impacted by the proposed
project including the following.

Popuiation and Housing

The construction of the windfarm would require approximately 24 workers. Three
quarters of these workers would be expected to be existing Maui County residents. These
workers would most likely commute daily to the job site rather than relocating closer to the
project area. The remaining workers would be existing supervisory ZPAC employees from the
mainland that would obtain temporary housing accommodations on Maui for the duration of the
construction phase of the project.

Operational and maintenance (O&M) activities would require three full-time and two part-
time employees. Most of these positions are expected to be filled by existing Maui County
residents. Thus, the project would have a net positive impact on the County population and
housing.

Displacement and Relocation

Since the proposed windfarm is on currently undeveloped land, there would be no
displacement of residences or businesses.

Public Services

Gas and electric services would not be required during construction. Communication
from the site to other locations would be via cellular phones. Permanent electrical service would
be established once the windfarm is interconnected with the utility’s transmission system.
Excavation would be required for installation of the wind turbine towers, site O&M facility and
other foundations. Water would be trucked in as needed for contro!l of dust. Sanitary wastes
generated during and after construction would be collected in portable toilets.

Solid wastes generated during construction, not suitable for re-use on-site or recycling,
would be transported to the Central Maui Landfill in Puunene. Note: excavated soils would be
re-used on site and in repair of the access road. However, there may be miscellaneous
construction debris that cannot be reused on site. Adverse impacts on public services and
utilities are not expected during construction or operation of the windfarm.

While the windfarm would not continuously generate power, it would increase the
reliability of MECO’s system. The windfarm is expected to operate at an average capacity
factor of 35% or greater. The windfarm would generate valuable electricity when the
tradewinds blow or the wind is sufficiently strong from other directions. Thus, the windfarm
would reduce the amount of fossil fuels needed at the Maalaea and Kahului powerplants.
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Growth Inducement

The windfarm will provide “as available” power to MECO’s system. As an “as available
power” source, MECO does not consider wind-generated energy or other intermittent sources
to have a capacity value. Therefore, this project is not considered growth inducing.

Economic Impacts

The proposed action would generate significant economic activity for the County and the
State. The impacts of the $27M windfarm would be both short-term during the construction
period and long-term during the expected 25-year lifetime of the project.

The short-term economic activity would include:

¢ $10 million in site construction contracts, and

e $4 million in State excise tax revenues

The long-term economic activity would include:

e Estimated $7M in fees paid by ZPAC for the use of State land,

o $3.75M in job-related income ($150K per year) plus the resuiting income tax
revenues,

e $2M in revenues from excise tax paid on operational materials and services,
* $1.35M in property taxes (0.2% year over 25 years),

e Avoidance of $38 million in oil purchases {based on oil at $15/barrell) over the 25
year anticipated windfarm lifetime®. This $46M would recirculate in Hawaii, and

e [n addition, it estimated that the project will save ratepayers $13M over the 25 year
lifetime, based on a 3.5%/year MECO increase in avoided costs.

Thus, the State would benefit from several revenue streams. First, there would be an
estimated $7 million in fees paid by ZPAC for the use of the State’s land. Second, there would
be an estimated $6 million in tax revenues from excise tax paid on construction and operation
materials, and income tax paid by the windfarm employees and consultants. Third, the State
and its citizens would benefit from an estimated $1.35M in property taxes.

Evaluation

WSB-Hawaii believes that the proposed action would have a net positive impact on the
economy of Maui County and the State as a whole. This benefit would come primarily from the
direct economic benefits that the project would generate. Therefore, WSB-Hawaii evaluates
the severity of the impacts on economy of Maui County to be “beneficial.”

31 D.é Mitigation Measures

WSB-Hawaii believes no mitigation measures are required.

% Based on an average capacity factor of 35 percent, the estimated annual electrical output would be 61,3200 MWh.
From MECO's IRP report, the average heat rate of its generators at Maalaea is 10 mmbtw/MWh. The windfarm
would then save 613,200 Mbtu a year. Since the average Blu content of a barre! of oil used by MECO is & mmbtu,
the windfarm would then save MECO 102,200 barmels of oil a year or over 2.5 million over 25 years. At $18/Mbarrell,
the annual savings would be over $1.8 million, the 25 year savings would be almost $46 million.
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3.11 iInfrastructure

This section includes a description of the infrastructure in the study area and
identification and evaluation of the potentia! environmental consequences of the proposed
action on these resources. Note: the study area includes both the windfarm site and the site
access. Mitigation measures are proposed and discussed, including an evaluation of the
impact consequences before and after the mitigation measures program. Refer to Table 3.1-2
for a summary of the environmental consequences of the proposed action and mitigation
measures program.

3.11.1 Existing Conditions

The proposed 20 MW windfarm would be located on a narrow band of land running
mauka to makai in the Kaheawa Pastures, Ukumehame ahupua’a (Ukumehame Conservation
District Land). This land is undeveloped and its primarily current use is for conservation. DLNR
has allowed livestock grazing in the past (See also Section 3.4). DLNR currently provides
easements for three MECO transmission lines on the land. The existing infrastructure includes
a network of 4-wheel drive jeep roads and the Old Lahaina Pali Trail.

Roads and Traffic

The existing roads are used primarily by DLNR on State business and MECO personnel to
inspect and maintain the transmission lines. These roads are used on an intermittent basis.
Access is through a locked gate on the mauka side of the Honoapiilani Highway near McGregor
Point. Access to the proposed windfarm site is discussed in more detail in Sections 3.4 and 3.5.

Utilities

With the exception of the MECO transmission lines, there are no utilities in the proposed
study area.

3.11.2 Potential Impacts

This section includes identification and evaluation of potential environmental

_consequences to the infrastructure in the study area due to the proposed action.

2

Roads and Traffic

The potential impacts of the proposed action on the access roads are discussed in
Section 3.5. The primary impact is the potential for soil erosion and damage during repair of
the existing road and construction of the proposed new spur. Without mitigation, WSB-Hawaii
evaluates the severity of the impacts as non significant, with mitigation negligible. For details
of the discussion and evaluation see Sections 3.5.2 and 3.5.3.

There are other potential impacts to the traffic on the main highway. These would occur
during the construction phase, e.g., heavy trucks transporting the wind turbines and towers, and
concrete trucks for the foundation (See Figure 3.11 2-1).

Utilities

The electric utility service would be established on-site once the windfarm has been
intertied to MECO's transmission system. Water and waste removal systems would be installed
with the operations and maintenance facility. During construction, all necessary utifities would be
brought on site, i.e., portable toilets, bottled water and portable generators as necessary. There
would be the normal hazards with transportation and operation of these systems,
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Evaluation

With the implementation of standard safety practices, the hazards are associated with
transporting the wind turbines, towers, equipment and construction materials to the site can be
minimized in the study area. Similarly, the hazards associated with transporting and operating
the portable utility systems can be minimized. Therefore, WSB-Hawaii evaluates the severity of
the impacts on roads and traffic and the utilities to be “negligible.”

3.11.3 Mitigation Measures
WSB-Hawaii believes no mitigation measures are required.
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3.12 Public Services and Facilities

This section includes a description of the public services and facilities in the study area
and identification and evaluation of the potential environmental consequences of the proposed
action on these resources. Note: the study area includes both the windfarm site and the site
access. Mitigation measures are proposed and discussed, including an evaluation of the
impact consequences before and after the mitigation measures program. Refer to Table 3.1-2
for a summary of the environmental consequences of the proposed action and mitigation
measures program.

3.12.1 Existing Conditions

Because of its remote location on Conservation District Land, the proposed windfarm
site does not have direct access to health care, police, fire protection and other emergency
service facilities. The nearest hospital is the Maui Memorial Hospital, 221 Mahalani Street in
Wailuku. The main telephone number is 586-4090. In case of emergencies, paramedic/
ambulance services are available from the Wailuku and Kihei areas. These units are
dispatched in response to a standard 911 call.

The Maui Police Headquarters is located at 55 Mahalani Street, Wailuku. In case of
emergencies, units are dispatched in response to a standard 911 call. Non-emergency calls
are taken at 244-6400.

There are Maui Main Fire Station is in Kahului at 200 Dairy Road. Their phone number
is 243-7561. Additional Fire Stations are located in Wailuku, Kihei and Lahaina.

3.12.2 Potential Impacts

Discussion

This section includes identification and evaluation of potential environmental
consequences to the public services and facilities in the study area due to the proposed action.

The proposed project is not anticipated to result in a significant impact to the existing
public services and facilities. Given the remote location of the proposed windfarm site, there
are potential impacts to the site and personnel. These include:

¢ extra time required for emergency medical, police and fire units to respond to the
site for serious events, such as a “heart attack,” and

* situations where it may not be feasible for emergency units to respond using
standard procedures, such as use of fire trucks to fight an on-site grass fire.

WSB-Hawaii believes that planned, on-site emergency capabilities would mitigate some of

'these hazards. For example, the site would be equipped with emergency first aid and fire-tighting

equipment. This would be adequate for typical, minor incidents, accidents and fires.

Evaluation

In this case, there should be no impact on the public services and facilities. Given the
remoteness of the site, there are potential impacts to the windfarm project. WSB-Hawaii
evaluates the severity of the potential impacts on the project due to lack of nearby public
services and facilities to be “non significant.” WSB-Hawaii believes these impacts can be
reduced with mitigation.
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3.12.3 Mitigation Measures

Discussion

ZPAC recommends mitigation of the potential hazards for the more serious emergency
events. These include:

e contracting with a local helicopter company for emergency medical evacuation to
Maui Memorial Hospital, and

¢ coordinating with the Maui Fire Departments on emergency response firefighting
procedures, such as use of helicopters in case of a grass fire.

WSB-Hawaii also recommends coordination with the key emergency planners at the
hospital, fire and police departments during the design phase of the project, including
incorporation of recommendations for enhancing on-site capabilities.

Evaluation

WSB-Hawaii believes the potential impacts to the site and site personnel can be
reduced significantly. Therefore, WSB-Hawaii evaluates the severity of the potential impacts on
the project due to lack of nearby public services and facilities to be ‘negligible” following
implementation of the mitigation measures.
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3.13 Air Quality and Meteorology

This section includes a description of the air quality and meteorology in the study area
and identification and evaluation of the potential environmental consequences of the proposed
action on air quality. Note: the study area includes both the windfarm site and the site access.
Mitigation measures are proposed and discussed, including an evaluation of the impact
consequences before and after the mitigation measures program. Refer to Table 3.1-2 for a
summary of the impacts of the proposed action and mitigation measures program.

3.13.1 Existing Conditions

Air quality is influenced primarily by meteorological conditions, the size and topography
of the air basin, and the type and amount of pollutants emitted into the atmosphere. In this
case, the air basin consists of the island of Maui, of which, the study area is a relatively smalll
portion. The discussion here includes appropriate portions of the “Air Quality and Meteorology”
section of the MECO EIS. Quotes are from the MECO EIS unless otherwise noted.

Meteorology

“The climate of Maui is relatively uniform throughout the year, characterized by
moderate temperatures with rainy winters and moderately high humidity throughout the year.
Prevailing surface winds in the study area are from the east/northeast. These northeasterly
tradewinds occur over 70 percent of the time; however, during “kona” conditions the prevailing
direction changes to a south/southwesterly direction.” The winds at the proposed windfarm site
are stronger due to the acceleration of the air as it flows up from the central valley (tradewinds)
and from the ocean (kona). These conditions increase the viability of the windfarm. “Wind
patterns vary on a daily basis, with tradewinds generally being stronger in the afternocon.
During the day, winds blow on shore toward the warmer land mass. In the evening, the reverse
occurs, as breezes blow toward the relatively warm ocean.”

“The slopes of West Maui experience an interesting meteorologica! phenomenon due to
topography and landform. The deep gulches and ravines create a natural wind tunnel that acts
to accelerate wind speeds in the downslope direction, thereby increasing wind velocity on the
ridges immediately above these gulches (Chui, 1991)."

“Due to the tempering influence of the Pacific Ocean and the tropical latitude of the
Hawaiian Islands, the diumal and seasonal ambient temperature variation is extremely small.
During January, the temperature average ranges from a low of 62 degrees Fahrenheit (°F) to a
high of 81°F. In August, the warmest month, the average temperature ranges from 71°F to 87°F."

“Most of the rainfall occurs during winter months. Over 80 percent of the annual rainfall
occurs during a six-month period between November and April.” Annual rainfall is estimated to
be between 30 and 50 inches a year at the proposed windfarm site.”

Air Quality Standards

“Air quality standards, defined as the ambient air pollutant concentration level not to be
exceeded more than once a year during a specified sampling period, have been adopted by the
Federal and State governments for six major pollutants: ozone (O3), nitrogen dioxide (NO,),
carbon monoxide (CO), sulfur dioxide (SO.), fine particulates (PMy) and total suspended
particulates (TSP). Both State and Federal air quality standards apply to the study area,
although State standards contained in Chapter 59, Title 11, Department of Health,
Administrative Rules are generally more stringent.”
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Existing Air Quality

“The nearest air quality monitoring stations to the study area are at Kihei Sewage
Treatment Plant, Maalaea Power Plant and the Lahaina Elementary School. No exceedances
of State or Federal standards have occurred at these stations within the past year (Hendricks,
Kathy, March 19, 1993. Personal Communicaticn. Department of Health).”

“Existing sources of air emissions in the study area include: sulfur dioxide from the
Maalaea Power Plant; dust from wind erosion on steep slopes that have been overgrazed:
components of engine exhaust from roadway traffic and agricultural operations; dust and other
particulates from periodic cane burning, or cultivating or harvesting crops; and traces of
chemical used in pesticides, ripeners and other materials used in aetial spraying of crops.
Thus, ambient air quality conditions in the study area include intermittent, temporary increases
in pollutant emissions that vary with the time of day, wind conditions and seasonal activities.”

3.13.2 Potential Impacts

This section includes identification and evaluation of potential impact on the air quality
the study area, the region and the County due to the proposed action.

Discussion

The proposed action would result in positive impacts in the long-term to the air quality in
the region, and could potentially result in some negative impacts during the construction phase
of the proposed action.

Positive Impacts

Backaround. With operation of the windfarm, the electricity generated by the wind
turbines would offset a portion of fossil fuels needed to generate electricity at the Maalaea
Power Plant. The estimated annual electrical output delivered to MECO is 61,320 MWH. This
would reduce Maalaea’s fuel use by approximately 102,000 barrels of oil per year.

Because of the reduction in the oil use, air emissions from MECO's powerplants would
be avoided. The emission are in the form of releases of gases such as carbon monoxide,
carbon dioxide, sulfur dioxide, nitrogen dioxide, total suspended particulates (TSP) and volatile
organic compounds (VOC). The avoided emissions are estimated as described below.

Methodology_for Estimating Avoided MECO Emissions (General). The true avoided
emissions would depend on the temporal characteristics of the windfarm power output and the
corresponding emission characteristics of the MECO power plants that would be operating, if
the windfarm did not exist. To obtain an accurate estimation of the emissions, time-series data

of both the windfarm output and powerplant emission characteristics would be required.

Prior to installation of the windfarm, hourly averages of wind data could be used to
project windfarm output. f similar time series were available for the MECO powerplants, the
multiple sets of data could be compared to determine the powerplant operating conditions and
corresponding emission profiles. At present, the required detailed data are not available, Aiso,
WSB-Hawaii believes the expense of acquiring and analyzing the data is not warranted for this
project. Instead, WSB-Hawaii proposes that a surrogate method be employed for estimating
the emissions. This method, which is based on SOH Department of Health (DOH) maximum
emission limitations, is discussed below.
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Methodology for Estimating Avoided MECQO Emissions (Surrogate). For the purpose of
the surrogate emission calculation, the following Maalaea units have been selected: diesel
(units 12 and 13, each 12.5 MW) and combined cycle (units 14, 15 and 16). Units 14 and 16
are 20 MW combustion turbines and unit 15 is an 18 MW heat recovery turbine. All of these
units are fired by #2 distillate oil (diesel fuel). WSB-Hawaii believes the use of these units as
surrogates is reasonable and will result in a conservative estimate of maximum avoided
emissions. The rationale is as follows:

(1) Only Maalaea units are used, as the windfarm interconnection would be on the
transmission line feeding the West Maui region from the Maalaea area. It is
assumed that most of the time, the windfarm output would reduce the West Maui
load and the corresponding Maalaea generation requirement. While there may
be times when the windfarm operation actually reduces Kahului unit
requirements, this approach reduces the total number of generators that need to
be analyzed and simplifies the emission calculations;

(2) The Kahului power plant generators are steam turbines and generally have
higher levels of emissions than the combined cycle unit at Maalaea. Therefore,
WSB-Hawaii believes this approach will result in a conservative estimate of the
avoided emissions; and

(8)  WSB-Hawaii assumes that 80% of the windfarm output will offset power from the
combined cycle unit (primarily baseload) and 20% from the diesel (peaking load).
WSB-Hawaii believes the amount of diesel offset could be higher. Therefore,
WSB-Hawaii believes this approach will result in a conservative estimate of the
avoided emissions, as the diesel units typically have higher emission levels than
the combined cycle units.

Data _Sources. Detailed emission data were assembled for the surrogate analysis using
several sources, including DOH, the Public Service Commission of Nevada (PSC-Nevada) and
the Union of Concerned Scientists (UCS). The DOH data include emission requirements
(limits) from operating permits for the MECO generators. The permits specify the levels of
emissions allowed for various operating conditions and required performance tests for MECO to
document compliance (DOH, 1994). Selected data from the PSC-Nevada and UCS data sets
are used to compare with the DOH data and to provide estimates of MECO generator carbon
dioxide emissions which are not specified by the DOH.

Data Reduction and Analysis. Since the data are reported differently, several steps
were required to reduce the data and to compare them in a common format. Subsequently, the
emission characteristics of MECO generators are analyzed, given the above assumptions, to
estimate the avoided emissions due to the projected performance of the proposed windfarm,

The DOH maximum emission limitations are stated in Ib/hr as summarized in Table
3.13.2-1. The fuel type for all the generators is distillate which is #2 fuel oil (diesel). The heat
rate, given in BtukWh, is an overall indicator of unit efficiency. The lower the number, the
higher the efficiency. Emission limits are specified for each generator, including separate
requirements for the two individual simple cycle (SC), the combined cycle (CC) and
reciprocating (diesel) units. Note that the heat rate is lowest for the CC and that its emission
levels are lowest. Note also that the emission levels are lower at higher load factors for the
SCs and the CC. The emission levels of the diesels are generally higher than for the SCs and
the CC. Finally, the DOH imposes no limitations on carbon dioxide emissions for any of the
units. The carbon dioxide emissions for the Maalaea units are inferred from review and
analysis of the Nevada and California data.
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Table 3.13.2-1. DOH Maximum Aliowable Emissions (Ib/hr)

Plant Type |Fuel Heat R. |CO [CO2 [SOx [NOx |[TSP [vOC
M14/16 {100% LF) SC Distillate | 11,000 | 26.8|n.a. 110f 42.3] 19.7] 0.8
M14/16 (75% LF) SC Distillate | 11,000 | 56.4|n.a. 110] 42.31 19.7] 26
M14/15/16 (100% LF) |CC Distiliate 8,140 { 26.9|n.a. 110[ 42.3] 19.7 0.8
M14/15/16 (75% LF) |[CC Distillate 8,140 | 50.2|n.a. 110] 42.3] 19.7 2.0
[Maalaea (M12/13) Recip |Distillate { 10,000 | 70.6[n.a. 58| 256.1] 39.1] 31.6
Legend: M = Maalaea power plant

CC = combined cycle n.a. = not applicable

CO = carbon monoxide - NOx = nitrogen oxides, principally nitrogen dioxide

CO2 = carbon dioxide Recip. = reciprocating engine generator (diesel)

CT = combusion turbine SC = simple cycle

Distillate = fuel oil #2 (diesel) SOx = sulfur oxides, principally sulfur dioxide

Heat Rate = Btuw/kWh TSP = total suspended particulates

LF = load factor (% of rated capacity) VOC = volatile organic compounds

In Table 3.13.2-2, the Maalaea units are compared with similar units described in the
PSC-Nevada and UCS data sets. The emission data for the UCS - West generators are
averages for the western region of the US (UCS, 1991 ). The emission data for the Nevada
generators are averages for the State of Nevada (PSC-Nevada, 1991). Overall, these
generators show similar emission characteristics as their Maalaea counterparts,

The emissions are compared in Table 3.13.2-2 based on Ib/mmBtu®, which is a standard
unit for comparing emission levels from generators of different sizes. Another useful method is
to compare the emissions per MWH. Note: the Nevada data are reported in [b/mmBtu and the
UCS data in Ib/MWH, while the Maalaea data are in lo/hr.

Therefore, it was necessary to convert the data sets to common units. For example, to
convert the UCS data to Ib/mmBtu, the individual emissions were divided by the heat rate in
mmBtu. To convert the Maalaea data, the hourly emissions were first divided by the capacity of
the individual units and then the heat rate in mmBtu/MWH.

Table 3.13.2-2. Comparison of Emissions (Ib/mmBtu)

Plant Type |Fuel Heat R.|CO CO2 |SOx |NOx |TSP |voc

UCS - West CT__ {Distiliate | 11,000 0.24] 162] 0.63] 2.15| 0.085| 0.088
Maalaea 14 (100%LF) SC__ |Distillate { 11,000 0.122{n.a. 0.500] 0.192] 0.090| 0.004
Maalaea 14 (75%LF) SC__|Distillate | 11,000 | 0.256|n.a. 0.500] 0.192] 0.090] 0.012
Nevada CC_ |Distillate | 8,140{ 0.018 163| 0.314] 0.491 0.001] 0.016

Maalaea 14/15/16 (100%LF) |CC IDistillate 8,140 | 0.057|n.a. 0.233] 0.090] 0.042] 0.002
Maalaea 14/15/16 (75%LF) |CcC [Distillate 8,140 | 0.106|n.a. 0.233] 0.090] 0.042| 0.004

[Nevada Recip|Distillate | 10,000 | 0.729] 162| 0.056| 0.503 0.239] 0.229
Maalaea (M12/13) Recip|Distillate | 10,000 | 0.565/n.a. 0.464| 2.049] 0.313| 0.253

¢ Lb/mmBtu = pounds per million Btu.
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Table 3.13.2-3 shows a comparison of the emissions in pounds per MWH. Table
3.13.2-3 was created by multiplying the emissions in Table 3.13.2-2 by the appropriate heat
rate, resulting in the level of emissions in Ib/MWH.

Table 3.13.2-3. Comparison of Emissions ({b/MWH)

Plant Type |Fuel HeatR. |[CO [CO2 |SOx |NOx |TSP {VOC

UCS - West CT Distillate | 11,000 | 2.64] 1,782 6.93) 23.65] 0.94| 0.97
Maalaea 14 (20 MW) CT Distillate | 11,000 | 1.34| n.a. 5500 2.12] 0.99] 0.04
|Nevada cC Distillate 8,140 | 0.15] 1,330 2.56] 4.00 0.01] 0.13
Maalaea 14/15/16 (58 MW) |CC Distillate 8,140 | 0.45| n.a. 1.90] 0.73} 0.34] 0.01
Nevada Recip |Distillate | 10,000 | 7.28] 1,620 0.56] 5.03] 2.39] 2.28
Maalaea (M12/13) Recip |Distillate | 10,000 | 5.65|n.a. 4.64] 20.49| 3.13] 2.53

Avoided MECO Emissions. As noted previously, the combined cycle and diesel units
are used as the surrogates for calculating the avoided MECO emissions. The goal was to
achieve a conservative estimate of the maximum avoided emissions. Specifically, it is assumed
that the windfarm would offset emissions at the rates indicated in Table 3.13.2-3, i.e., the units
are operating at maximum efficiency (100% LF) and therefore at their lowest emission rate.
The following additional assumptions are made: the average windfarm output is 7 MW (35%
capacity factor); 80% of this would offset output from the combined cycle unit, 20% from the
diesel, and the values for carbon dioxide emissions for the Maalaea combined cycle and diesel
units are equal to those from the Nevada combined cycle and diesel units respectively. Given
these assumptions, the resulting hourly emissions are indicated in Table 3.13.2-4, the annual
avoided emissions are’indicated in Table 3.13.2-5 and the 25-year avoided emissions in Table
3.13.2-6.

Table 3.13.2-4. MECO Avoided Hourly Emissions (Ib)

-

Plant [Type__[Fuel Heat R, |CO TOZ SOx___[NOx __JisP___[vOC

Mazlaea 14/15/16 (58 MW)_|CC Distillate 8.140 2.60 7.448 10.62 4.08 1.0 0.08

Maalaea 12/13 {25 MW) Recip  |Distilate 10,000 7.01 2.268 _6.501 28.68 4.38) 3.54

Totals: | 10.51 9,716 17.12§ 32.76 6.28) 3.62
Table 3.13.2-5. MECO Avoided Annual Emissions (Ib)

[Piant Type  |Fuel HeatR. |CO co2 SOx NOx __ |TSp voc
Maalaea 14 {58 MW) cCc Distillata 8.140 22,752 | 65.244.480 93,037 | 35777 16,662 677
Maalaea 1213 (25 MW)  |Recip [Distilate | 10,000} 69267 | 19.867.680 | 56,905| 251.265| 38.362| 31.003

frotals: | 92,019 | 85,112,160 | 149,942] 287,042 ] 55,024 31,680

Table 3.13.2-6. MECO Avoided 25-Year Emissions (Ib)

IPlam Typa __ |Fuel Heati._|CO CO2 SOx NOX TSP VOC
Maalaea 14 (58 MW) CcC Distillate 8.140 568,796 1.631,112.000 2,325,931 B34.426 416,553 16.916
|Maalaea (M12/13) Recip Distillate 10,000 1.731.677 456,692,000 1,422,624 6,281,621 959,045 775,085 |
[Totals: | 2,300,473 | 2,127.804,000 3,748,555 7.176.047 1,375,598 792,001
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Negative Impacts

As discussed previously in Section 3.5, there are potential soil erosion hazards during
construction and operation. These could result in dust and potential negative impact to the local
ambient air quality.

Evaluation

There are both positive and negative potential impacts on the ambient air quality in the
study area and in the region. The positive impacts are due to the avoidance of fossil fuel
emissions, the negative impacts are due to the potential for dust to be released to the
atmosphere during construction and operation. WSB-Hawaii evaluates the overall severity of
the short-term impacts as “non-significant’ and the severity of the long-term impacts as
“heneficial.” With mitigation, the severity of the impacts can be reduced.

3.13.3 Mitigation Measures

Discussion

Mitigative measures are required to reduce the potential occurrence of dust releases to
the atmosphere during construction and operation. The measures are the same as for
mitigating the potential for soil erosions. They are discussed in Section 3.5.3.

Evaluation

Based on the implementation of the proposed mitigation measures, WSB-Hawaii
evaluates the severity of the short-term impacts as “negligible.” The long-term impacts remain
“beneficial.”
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3.14 Noise

This section includes a description of the noise standards, sources of existing ambient
noise and potential impacts in the study area The potential noise (acoustic emissions) of the
proposed windfarm are reviewed in the context of the applicable noise standards and the
experience of windfarm projects in Hawaii, the U. S. mainland and worldwide. Note: the study
area includes both the windfarm site and the site access. Refer to Table 3.1-2 for a summary
of the environmental consequences of the proposed action and mitigation measures program.

3.14.1 Existing Conditions

The MECO EIS provided a good introduction to sound and noise standards. Portions of
that introduction are included in this section with ambient conditions in the study area.

introduction

From the MECO EIS, “Sound is measured in decibels (dB), a logarithmic ratio between
pressures caused by a given sound and a standard sound pressure. The human ear is not
equally sensitive to all frequencies in the sound spectrum. It is standard practice to present
sound levels using an “A-weighted” scale that takes into account the way human ears perceive
sounds. A-weighted sound levels are noted in dB (A). Light wind or rain is approximately 10 dB
(A); anormal conversation is between 50 dB (A) and 60 dB (A). Sound levels of 45 dB (A) may
interfere with sleep. Constant sound levels of 85 dB (A) or greater can temporarily impair
hearing and 130 dB (A) or greater causes pain and permanent damage.”

Noise Standards

“The State Department of Health (DOH), Environmental Health Services Division (EHS)
has established acceptable noise levels for different environments, based on zoning
designations. Formal rules incorporating these standards have been established for Oahu and
the neighbor isiands, including Maui (Tome, 1997). For example, maximum allowable
sustained noise levels (over a 24-hour pericd) for the Conservation District is the same as for
Urban (Residential Neighborhoods). Maximum limits are 55 dB (A) during daytime (7:00 a.m. to
10:00 p.m.) and 45 dB (A) during nighttime (10:00 a.m. to 7:00 a.m.). If construction activity
(e.g., jackhammer, bulldozer, etc.) is expected to exceed the appropriate limits, a noise permit
would be needed from the DOH. The permit would allow such activity during restricted, daytime
periods.

Ambient Noise Conditions

There are several ambient sources of noise in the study area. These include the wind,
rain, falling rocks, birds and mammals. Man has contributed and does contribute to the
ambient noise level in several ways, e.g., hiking along the Old Lahaina Pali Trail, driving a
vehicle on a jeep road and constructing projects, such as a transmission line.

Most of man’s activities in the study area result in intermittent sources of noise. Some
can result in continuous sources. As noted before, construction provides intermittent sources
which can result in exceedance of existing noise ordinances. In the study area, MECO's
transmission lines are the only existing source of man-made noise that is continuous. The
leve! of this noise is believed to very low, if not inaudible to humans (MECO, 1994). Ambient
noise conditions in the study area have not been documented, but it is believed that the
ambient noise levels are low and do not exceed the State and County noise standards and
ordinances.
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3.14.2 Potential impacts

This section includes identification and evaluation of potential noise impacts in the study
area and the region due to the proposed action. These impacts could occur during construction
and operation of the windfarm.

Construction

Discussion

WSB-Hawaii believes potential noise during windfarm construction is similar to many
other small to medium sized construction projects, including building a highway, a house or
small apartment building. Refer to Table 3.14.2-1 for fist of common sound levels,

The primary sources of noise would include:
® trucks transporting to the site -
+ cement and other construction materials,
+ wind turbines and towers, and
+ hydraulic cranes, bulldozers, backhoes and other heavy equipment.

® Operation of heavy equipment -
+ bulidozers (access road construction),
+ backhoe (trenches and foundation excavation), and
+ hydraulic crane (tower, turbine and building construction)

The transport of the equipment and materials would be on state highways and the
access road. WSB-Hawaii believes that the traffic noise wouid not excead normal limits. Also,
due to the remote Iocation of the site, site construction noise should not be an issue.

Evaluation

Operation

Discussion

Wind turbines are machines ‘and they do make noise. Some are noisier than others.
The primary sources of the noise are the aerodynamic whoosh the blades make as they rush
through the air, the whir of gears inside the gearbox and the hum of the electrical generator.
Over 20,000 wind turbines have been installed worldwide as of 1995 (Gipe, 1995). The number
of complaints about noise have been very small. Of 3,500 turbines in Denmark, less than 2
percent have resulted in noise complaints. Nearly ail of these came from persons living within
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Table 3.14.2-1
Examples of Sound Levels’

ltem Sound Level (dBA)®
Threshold of Hearing 0
Light rain or wind 10
Human voice — soft whisper at 5 ft 30
Average home 50
Light auto traffic 50
Wind in trees 55
Large transformer 55
Small (10-kW) wind turbine 57
Vacuum cleaner 70
Freeway traffic at 100 ft 70
Freight train at 100 ft 70
Truck, pickup, or 4-whee! drive 77
Truck, flat-bed 78
Inside sports car 80
Dozer 82
Crane, mobile (15 to 20 ton) 83
Pneumatic tools 85
Crane, mobile (50 ton) 88
Helicopter at 100 ft 98
Jackhammer 100
Jet takeoff at 200 ft 120
Ship siren at 100 ft 130
Threshold of pain 140

? Compiled from Pile Design and Construction Practice, M. J. Tomlinson; Handbook of Noise Measurement,

General Radic; and Bergey Windpower.
® A-weighted sound lavel at 50 ft unless specified otherwise.
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Noise Requirements and Standards. During the past 20 years of wind turbine design
and windfarm development, much has been learned about how to design the turbines to reduce
their acoustic output. In addition, the wind industry has worked closely with government
agencies, utiites and environmental groups to develop appropriate acoustic emission
standards. These include a “Procedure for Measurement of Acoustic Emissions from Wind
Turbine Generator Systems. Volume I: First Tier,” (a U. S. standard developed by the American
Wind Energy Association). This standard, developed to measure the noise from one wind
turbine, has been used by County agencies in California and other states to support local
enforcement of noise ordinances.

Mr. Gipe notes that community noise standards vary quite a bit in Europe and the U. S.
In some parts of Europe, where the population density is high, noise restrictions can be strict
For example, in the Netherlands, the noise at the property line of a wind turbine installation in
residential areas must meet 45 dB (A), day and 35 dB (A), night. Germany is less strict [55 dB
(A), day; 40 dB (A), night].

Kern County, California has a fixed requirement of 45 dB (A) for both residential and
rural zones. In this case, the limit cannot be exceeded during any S5-minute period. Palm
Springs is less restrictive for residential (50 dB (A), day or night] and rural [60 dB (A}, day or
night]. In Hawaii, the State and County noise requirements (as noted previously) are generally
55 dB (A) [day] and 45 dB (A) [night] in rural and conservation areas.

The AWEA standard has subsequently been incorporated into an international standard
under the auspices of the International Electrotechnical Commission (IEC), Geneva,
Switzerland. The international activity has been expanded and continues with the objective of
developing intemational standards for acoustic emissions from windfarms.

Design_and Siting Guidelines. The following are guidelines for avoiding or minimizing
noise problems instailations. These represent learning through the combined efforts of
industry, government, utilities, environmentalists and other interested parties:

e wind turbine design characteristics:

+ upwind turbines are less noisy. Downwind turbines are subject to the “tower
shadow” efiect, which can result in a low frequency “thump” each time a
blade passes behind the tower. WSB-Hawaii Comment: the Z-48 is an
upwind turbine,

+ wind turbines that operate at lower tip speeds (the velocity at the tip of the
rotating blade) are generally less noisy. For example, a 3-bladed turbine
generally operates at a lower tip speed than a 2-blader of the same rotor
diameter. The 3-blader is generally less noisy. WSB-Hawaii Comment: the
Z-48 is a 3-bladed wind turbine,

+ fixed speed rotors which stall at high wind speeds are noisier than variable
speed rotors or wind turbines with blade pitch control. WSB-Hawaii
Comment: the Z-48 is a variable speed machine with blade pitch control,

+ the blade designs are also important. New wind turbine specific designs that
improve power output are generally less noisy than earlier designs borrowed
from the aircraft and helicopter industry. Noise can be reduced further by
careful attention to the tip area and reducing the trailing edge thickness.
WSB-Hawaii Comment: the Z-48 blades are of an advanced NREL design for
higher performance and reduced noise, and
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+ gearboxes and generators are noisy. Planetary gears are generally noisier than
helical gears. Specific gears and couplings can be custom-designed to reduce
noise. A lower generator operating speed can be selected. The nacelle
housing the gearbox and generator can muffle the noise if it is tightly enclosed
and lined with sound-damping materials. WSB-Hawaii Comment: the Z-48
employs a helical gearbox and sound-damping materials in the nacelle.

s windfarm siting characteristics

+ wind turbines should be installed away from residences or other locations
where people would hear them on a regular basis, WSB-Hawaii Comment:
the proposed site is at least two miles from the nearest residence,

+ certain topographic or terrain features that can enhance or propagate noise
should be avoided. Normally, vegetation and hilly terrain will attenuate
sound. However, a valley may channel sound over longer distances than
normal and the wind turbine noise is not masked by ambient winds. WSB-
Hawaii_Comment: in addition to being remote, the proposed site is on
moderately hilly, grassland/shrubland terrain which will tend to attenuate the
noise from the wind turbines, and

+ sites where meteorological effects (temperature, wind shear) offset natural
attenuation of noise should be avoided. These effects may vary with the
season, weather patterns and time of day. WSB-Hawaii Comment: there are
no known special meteorological effects at the proposed site which would
offset the natural attenuation of the noise from the wind turbines.

Acoustic Emissions of a Single Wind Turbine and Windfarm. All wind turbines create a
specific amount of sound power [measured in dB} which then propagates to its surroundings.
The farther from the turbine or array, the less the noise in general. The sound power of utility-
scale commercial wind turbines (300 kW to 750 kW) varies from about 95 dB to 110 dB.
Differences of 3 dB indicate half as much or twice as much sound power. That is, a wind
turbine with a sound pressure level of 100 dB has twice the inherent sound power (noise) as a
97 dB wind turbine, and half that of a 103 dB turbine. Mr. Gipe notes that wind turbines in the
1990’s are generally less noisy than those designed in the 1970's.

Sound radiates spherically from a point source, such as a helicopter. Theoretically, for
every doubling of the distance from the source, the measured noise level decreases 6 dB (A) .
Since wind turbines stay fixed near the ground, the sound propagates differently and has been
found to decay at 3 to 6 dB (A} per doubling of the distance over a flat reflective surface, such as
a lake. Theoretical predictions of the sound propagation can be made using the wind turbines
sound pressure level and the distance from the turbine to a second location. As discussed
previously, terrain and meteorological conditions can effect the propagation of the noise.

Groups of wind turbines complicate the calculations further. An observer may have to
be greater than 1.6km (1mi) for an array to appear as a point source. For each doubling of the
number of turbines, the acoustic power doubles which increases the noise levels 3 dB. At
closer distances, the array begins to act like a line source. The decay rate for a line source is 3
dB per doubling of the distance, not 6 dB for true spherical propagation.

Mr. Gipe provided noise estimates from Danish wind turbine manufacturers. “Noise
from a typical medium-sized (300 to 500 kW) wind turbine will drop to 45 dB (A) within 150m
(500ft). The aggregate noise from a small windfarm of 30 such turbines will drop to 45 dB (A)
within 500m (1,800 ft)."
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Impact of the Proposed Windfarm. ZPAC proposes to use 27 of its Z-48 wind turbines

in a single, articulated row, as opposed to the more traditional array. Each of these turbines has
a 48m (157ft) rotor diameter and a 750 kW generator. Like other larger wind turbines, the Z-48
is a bit noisier than the medium-size turbines discussed above. The sound power level for this
turbine is 102 dB (Mikhail, Personal Communication). It is estimated that the noise (sound
pressure level) for a single turbine would decay to 45 dB (A) within 170 m (558 ft)®.

As discussed previously, the noise output of an entire windfarm depends on whether the
observer sees the windfarm as a single point (from a large distance) or as a straight line (froma -
closer distance). In general, an observer would have to be able to see the wind turbines in
order to hear them, i.e., any terrain between the observer and the wind turbines would tend to
mask or absorb the sounds. Consequently, WSB-Hawaii believes an observer below the wind
turbines, such as a hiker on the Old Lahaina Pali Trail, would not be able to see or hear the
turbines. From across the Maalaea Bay at Kihei, an observer would be 10km (6.2) miles or
more away. This would be sufficient distance for the windfarm to appear as a single point.
However, at that distance, the estimated noise level of the windfarm would be less than 25 dB
(A) and masked by the ambient noise level.

Finally, the proposed windfarm is greater than 3.2km (2mi) away from the nearest
residence. These residences are also at or near sea level and well below the elevation of the
windfarm. Consequently, residents would not be able see or hear the wind turbines. See also
discussion in Section 3.16 (Visual Impact) regarding observation points from which the turbines
might be seen.

There are other potential noise-receptors in the study area, i.e., any birds and mammals
that may on or near the proposed windfarm site. There are no known studies as to how birds
and mammals may be affected by noise, such as generated by wind turbines.

WSB-Hawaii is not aware of any data to suggest that the noise from wind turbines is
objectionable to birds and mammals. There is anecdotal data to support the opposite. For
example, birds have also been known to nest on wind turbine towers and near airport runways
which have much higher levels of noise. While little is known about the impacts on smaller
mammals, larger mammals, such as cattle, adapt well to the presence of wind turbines.

Evaluation

Due to the remote location of the proposed windfarm, WSB-Hawaii does not believe
noise from the operating wind turbines would be heard at the nearest residence or public facility
including the OId Lahaina Pali Trail. WSB-Hawaii believes that the noise from the windfarm
would not impact the birds and mammals that may be on the windfarm or nearby. Therefore,
WSB-Hawaii evaluates the severity of these potential windfarm noise impacts to be “none.”

3.14.3 Mitigation Measures

This section includes a discussion of the mitigation measures that would be
implemented during the transport to the site and construction and operational phases of the
proposed project.

Transport to the Site and Construction

WSB-Hawaii recommends that industry standard procedures be implemented during the
transport to the site to eliminate potential noise impacts. These procedures include:

® The sound pressure level (LP} in dB (A) = sound power level (LW) - 20log10(R) - 11.99. R = the slant distance
from the wind turbine to the point on the ground where LP is to be estimated. LW=102dB.
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e driving all vehicles within posted speed limits on the roads and highways, and in a
safe and prudent manner on the access roads to the site, and

® limiting transport of equipment and materials to daylight hours.

Operation

WSB-Hawaii does not believe mitigation measures are required for the operation of the
windfarm.

Evaluation

Based on implementation of the proposed mitigation measures, WSB-Hawaji evaluates
the severity of all potential noise impacts on the study area to be “none.”
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3.15 Electrical and Magnetic Fields

This section includes a description of the potential electrical and magnetic fields (EMF)
in the study area and identification and evaluation of the potential environmental consequences
of additional EMF generated by the proposed action. Note: the study area includes both the
windfarm site and the site access. Mitigation measures are proposed and discussed, including
an evaluation of the impact consequences before and after the mitigation measures program.
Refer to Table 3.1-2 for a summary of the environmental consequences of the proposed action
and mitigation measures program.

3.15.1 Existing Conditions

In recent years there has been growing interest and concern about the potential effects
associated with EMF in our society. Most recently, concemn has been directed at possible
impacts on human health due to the EMF generated by utility transmission and distribution
lines. There are also concerns about EMF generated by common home appliances, such as
vacuum cleaners, electric ranges and ovens, TVs and electric tools.

Three utility transmission lines cross through the study area and are sources of EMF.
The impacts of these transmission lines as well have been studied and documented previously
in the MECO EIS. Appropriate information from the MECO EIS is incorporated herein. Quotes
are from the MECO EIS unless otherwise noted.

This section includes a brief overview of EMF fundamentals, an introduction to health
effects of EM, electrical and magnetic field standards, and an assessment of existing EMF
levels in the study area.

Electric and Magnetic Field Fundamentals

Electric fields and magnetic fields are common phenomena in today’s society.
Electric Fields

Electric fields are a result of the voltage, or electric potential, on an object. Any object
with an electric charge on it has a voltage at its surface caused by the accumulation of more
electrons on that surface compared with another object or surface. The voltage effect is not
limited to the surface, but exists in the space surrounding the object. The change in voltage
over distance is known as the electric field. The units describing an electric field are volts per
meter (V/m) or kilovolts per meter (KV/m). The electric field is stronger near a charged object
and decreases rapidly with distance from an object.”

Electric fields are generated from a number of sources. “Static electric fields can result
from friction generated when taking off a sweater or walking across a carpet. Most household
appliances and other devices that operate on electricity create electric fields. The electric field is
a result of the voltage on the appliance. The field decreases rapidly with distance. Fields from
point-source household appliances generally decrease more rapidly with distance than fields
from lines sources such as power lines. Appliances need not be in operation to create an electric
field; an electric field occurs whenever an appliance is connected to an electrical outiet.” Typical
values, measured at 12 inches, for some common appliances are shown in Table 3-15.1-1.
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Table 3.15.1-1

Typical Electric Field Values for Household Appliances'

Appliance Electric Field (kilovolts/m)*
Electric blanket 0.25°

Broiler 0.13

Refrigerator 0.09

Iron 0.06

Hand Mixer 0.05

Phonograph 0.04

Coffee Pot 0.03

*Compiled from Gauger, 1985. measured at 12 inches. ¥ to 10 KV/m next to blanket
wires (Enertech Consultants, 1985)

Table 3.15.1-2

Typical Magnetic Field Values for Household Appliances®

Magnetic Field (mG)

Appliance 12 inches away | Maximum

Electric Range 31030 10010 1,200
Electric Oven 2{05 10to 50
Garbage Disposal 10 to 20 850 to 1,250
Refrigerator 0.3t03 4t0 15
Clothes Washer 21030 1010 400
Clothes Dryer 1103 3to 80
Coffee Maker 0.8t0 1 15 to 250
Toaster 06t 8 70 t0 150
Crock Pot 0.8t0 1 1510 80
Iron 1t03 90 to 300
Can Opener 350 to 250 10,000 to 20,000
Mixer 6 to 100 500 to 7,000
Blender, Popper, Processor 61020 250 to 1,250
Vacuum Cleaner 20 to 2,000 2,000 to 8,000
Portable Heater 1t040 100 to 1,100
Fans/blowers 041040 20 to 300
Hair Dryer 1t070 60 to 20,000
Electric Shaver 1tc 100 150to 15,000
Color TV 91020 150 to 500
Fluorescent Fixture 2to40 140 to 2,000
Fluorescent Desk Lamp 6to 20 400 to 3,500
Circular Saws 10to 250 2,000 to 10,000
Electric Drill 25 to 35 4,000 to 8,000
“Compiled from Gauger, 1985; Silva et. al., January, 1989.
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Magnetic Fields

Magnetic fields are generated by substances that are naturally magnetic or from devices
that electric current flowing in a conductor, such as any appliance or equipment that has an
electric motor. “The most commonly used unit for measuring magnetic fields is the Gauss,
which is a measure of the magnetic flux density (intensity of magnetic field attraction per unit
area). The unit mG (or milliGauss) is equal to one-thousandth of a Gauss. As a reference, the
earth has a natural static direct current (dc) magnetic field of about 0.36 Gauss, or 360 mG, in
the Hawaiian islands (Merrill and McElhinny, 1983)."

“Transmission lines, distribution lines, switching stations and substations also have
magnetic fields, but the characteristics are different from earth’s direct current fields because the
power line field is due to alternating currents (ac). The magnetic fields under transmission and
distribution lines, and near substations, are relatively low when compared to measurements near
many household appliances and other equipment. The magnetic field near an appliance
decreases rapidly with distance from the device. The magnetic field decrease with distance from
electrical substation equipment (such as transformers and capacitor banks) as it does with
appliances. Magnetic fields also decrease with distance from line sources, such as transmission
lines, but not as rapidly as with substation equipment or appliances. A transmission line field is
spatially more persistent. Since the magnetic field is caused by the flow of an electric current, a
device must be operated to create a magnetic field.” See Table 3.15.1-2 for magnetic field values
of typical household appliances and electrical equipment. “A study of typical household appliances
conducted for the Electric Power Research Institute (Silva et.al.,1989) found that the mean magnetic
field levels in residential homes was about 0.9 mG (at one meter above ground level)."

The MECO EIS includes a summary of everyday magnetic field levels at selected Oahu
and Big Island locations. These measurements were taken at a number of commercial and
govemment locations. The measurements varied from 0.2 to 300 mG., Measurements generally
below 100 mG. The measurements on the Big Island were generally lower for similar locations.

Health Effects of Electric and Magnetic Fields

Health effects from EMF have been studied since the 1960's. The MECO EIS provides
a very good discussion of the important studies and findings current to the date of the EIS.
These and two more recent studies are summarized below.

Overview

The studies from the “1960's and early 1970’s found no obvious harmful effects from
typical transmission line electric and magnetic fields. Some studies during this period did report
the potential for harmful effects. More recent studies (since about 1979) have suggested a
possible association between occupationa! and residential exposure to magnetic fields and
adverse health effects, including cancer. The evidence for such an association is still inconclusive,
and studies are underway to obtain more definitive information on this subject. Although most of
the research has been prompted by concern about the effects of the large, extra-high-voltage,
765KV transmission lines, some recent research results are of interest in assessing potential
health concerns related to smaller, 69KV lines and other electrical facilities.”

New York State Power Lines Project

This $5 million project, funded by the New York State, included 16 studies and follow-up
projects in 1985 and 1987. The activity focused on the EMF from 765KV lines and included
epidemiology, laboratory animal and cellular research studies. There was no direct evidence or
damage linking EMF to inherited effects or cancer.
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Denver Study

Funded as part of the New York Project, this study focused the incidence of cancer
among children living in homes near different power lines, including those with lower capacity.
The study included methodologies to screen out the impacts of inherent (household) EMF from
the impacts due to the transmission lines, and a “wiring configuration” protocol to categorize the
likely magnetic field exposure over time in the home due to external power lines. “The wiring
code is an index loosely based on the type, number, and diameter of conductors; the distance
from house to power line; and the number of nearby service drops.”

The results appeared to indicate a higher incidence of cancer. However, there was no
apparent correlation with either low-power (household appliances off) or high-power (many
household appliances on) conditions. There was concern that other possible causative factors
were involved, such as traffic density.

Seattle Study. Also part of the New York Project, this study was similar to the Denver
study, e.g., had similar protocols. However, no links were established from EMF exposure to
incidence of cancer. [t was also noted that “research has not found any biclogical mechanisms
that could explain the role of magnetic fields in the development of cancer,” and “that
methodological uncertainties exist in quantifying magnetic field exposure levels.”

Los Angeles Study

This study was conducted in 1990 with EPRI funding and attempted to replicate the
Denver study. The results generally confirmed those from the Denver study. Specifically,
“There was an increased risk of cancer with certain wiring codes, but not with direct field
measurements.” While the field measurements were the most sophisticated to date,
researchers were perplexed by the results. For some, yet unknown reasons the wiring codes
are a better predictor of long-term average magnetic field exposure than the 24-hour
measurements that were conducted on this study.

Swedish Studies

Two epidemiological studies were conducted in Sweden in 1992. The first involved
exposure of residences within 300 meters of 220KV and 400KV transmission lines. The second
involved an occupational study of aduit males. The first found a “statistical association between
childhood leukemia and calculated historicatl fields” and the “distance from the power lines.” No
correlation, however, were found between EMF and brain tumors. Similar to the other studies,
there no correlation was found with actual field measurements. Consequently, these results are
consistent with the Denver study.

The second study included a breakdown of personal exposure by job category. The
results indicated a “statistical association between a certain subtype of leukemia and estimated
magnetic field exposure.” It was noted that the field measurements were used to develop the
estimated exposure.

Office of Technology Assessment Background Paper

In 1989 a background paper on the biologica! effects of EMF was prepared for the
Congressional Office of Technology Assessment, Washington, DC, by Carnegie Mellon
University. The paper summarizes the sources and nature of EMF exposure and the basic
areas for research, which includes cellular experiments, whole animal experiments, exposure
assessment and epidemiological studies.
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The paper states “the emerging evidence no longer allows one to categorically assert
that there are no risks. But it (the evidence) does not provide a basis for asserting that there
are significant risks.” OTA suggests that if exposure turns out to be a health risk, “it is unlikely
that high voltage transmission lines will be the only sources of concem. Power-frequency fields
are also produced by distribution lines, wall wiring, appliances and lighting fixtures.”

Regarding the public policy issues and what should be done, the OTA back off from the
extreme ends of “do nothing™ and “aggressively regulate,” and recommends a middie-ground,
“prudence avoidance” strategy. This strategy suggests we limit field exposures with small
investments of time and money, but that we shy away from drastic or expensive measures until
it is proven that there are significant risks to EMF exposure.

Continuing Research

The MECO EIS highlights several areas where research is continuing: basic laboratory
research to determine whether physiological changes result from exposure to electric or
magnetic fields and how much changes might affect health; and risks to exposure from home
sources of EMF. These sources include televisions, electric blankets, hair dryers and other
appliances, and electric wiring in house walls.

More Recent Studies

WSB-Hawaii identified two additional studies applicable to this EIS. The first is a study
of 560 adults living near 50-Hz 110KV and 220KV transmission lines in Auckland, New Zealand
(Beale, 1. L, et. al.). In this study, “significantly elevated adjusted risk ratios were found for
asthma, arthritis, type-ll diabetes and combined chronic health problems. The results are
consistent with the hypothesis that 50-Hz environmental magnetic fields may affect human
immune function.”

The second is a major study reported in the July 3, 1997 issue New England Joumal of
Medicine. The study found no evidence that electromagnetic fields from power lines can
increase a child’s risk of acute lymphoblastic leukemia. This study, headed by researchers at
the National Cancer Institute in conjunction with hospitals and investigators of the Children’s
Cancer Group, has been described as one of the most comprehensive studies yet performed
on the subject of EMFs and childhood leukemia.

Electric and Magnetic Field Standards

General

From the MECO EIS, “Currently, there are no electric and magnetic field standards for
switching stations or substation facilities. However, there are guidelines and standards
regarding field levels from overhead power lines (which could originate or terminate at a
substation facility). General transmission line safety standards are imposed by PUC General
Order No. 6 (Rules for Overhead Electric Line Construction) and the National Electric Code.”
MECO notes that their third 69KV line will comply with these codes and standards. MECO also
notes that “there are no national or federal government standards in the United States for
electric or magnetic field exposure.”

DOH Policy

MECO referred to a 1991 policy from the SOR DOH relating to EMF from electric power
facilities:
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“A prudent approach is needed at this time to regulate electric and magnetic fields
around low-frequency electric power facilities, including high voltage transmission lines. The
existing research data are inconclusive and not sufficient enough for adequate, accurate risk
assessment. However, the data suggest that a ‘prudent avoidance’ approach to siting new
facilities is appropriate. Where technically feasible and practical, public exposures should be
minimized. Too little is presently known lo be able to determine where or what rules would

provide useful public-health protection.

Implementing actions:

(a) All newly-installed power lines should be constructed with engineering controls to
reduce exposure (for example, the “delta” configuration),

(b) The Department of Health will continue to collect and evaluate research data on
electromagnetic fields in order to be aware of significant findings with public-health
implications.”

MECO indicates that they have “adopted a strategy consistent with the prudent
avoidance approach in the routing and design of the Maalaea-Lahaina Third 69KV
Transmission Line Project. This is consistent with the OTA recommendations discussed above.

Other States

MECO also reviewed the guidelines and standards developed by other States.
Specifically seven states have quidelines for electric field limits and two (North Dakota and
Florida) have a magnetic field standards. The values range from:

(1) an electric field strength from 1 KV/m (maximum at the edge of a transmission row)
to 9 KV/m (maximum in a transmission line row}, and

" (2) a magnetic flux density from 150 mG (230 KV line) to 250 mG (500KYV line) at the
edge of the transmission line row.

International

Finally, MECO discusses guidelines developed by the International Non-lonizing
Radiation Committee of the International Radiation Protection Association (IRPA), These
guidelines, entitled Interim Guidelines on Limits of Exposure to 50/60 Hz Electric and Magnetic
Fields, specify:

(1) an electric field strength exposure of 5 KV/m (up to 24 hours/day) and 10 KV/m {few
hours/day), and

(2) a magnetic flux density exposure of 1,000 mG (up to 24 hours/day) and 10,000 mG
(few hours/day).

Existing EMF Levels in the Study Area

There are no known measurements of electric or magnetic fields in the study area.
Note: the MECO EIS includes a detailed discussion of MECO's existing transmission lines and
switching stations. Some comparisons were made with transmission fines on the mainland,
which can have voltages 765KV. In Hawaii, the transmission lines are generally lower in
voltage due to the shorter transmission distances. For example, there are 138KV lines on
Oahu, Maui and the Big Island. The Maalaea-Lahaina transmission lines are 69KV. In other
areas, the transmission line voltages are as low as 23 KV.

Section 3 3-84 January 27, 1989



Kaheawa Pastures Windfarm FEA Final

Transmission Lines

The MECO EIS discusses the potential impact of the third 69KV transmission line
project. The project actually includes three separate lines: “(1) the Maalaea-Lahaina third 69KV
line between the Maalaea Power Plant and the Lahainaluna Switching Station (Segment 1
through Segment 22 of the preferred alignment); (2) the Lahainaluna-Puukolii line between the
Lahainaluna Switching Station and the existing Puukolii transmission line (Segment 23); and (3)
the Lahainaluna-Lahaina line between the Lahainaluna Switching Station and the existing
Lahaina line (also segment 23). The Maalaea-Lahaina third 69KV line would be a single-circuit
line. The Lahainaluna-Puukolii and Lahainaluna-Lahaina lines would be double circuit.” All
three lines have a “minimum ground clearance of 35 feet at midspan, with an attachment height
of 45 feet at the poles and span length ranging from 400 to 600 feet.” The EIS provides
estimates of the EMF which would be generated from this “third line” as summarized below.

Electric Fields. The results of the study conducted by Enertech Consultants include
predictions for the three lines: (1) from the Maalaea power plant to the Lahainaluna switching
station (single-circuit) and (2) Lahaina and Puukolii (double circuit). Of these three lines, only a
small portion of the Maalaea-Lahainaluna line (essentially segments 6 and 7) passes through
the study area. The electric field values estimated for this line range from approximately 0.001
KV/m at a distance of about 525 feet from centerline to a maximum value of 0.506 KV/m
underneath the conductors near midspan.” The predictions are somewhat higher for the other
two lines. MECO notes in their EIS that these electric field values are less than the other State
and IRPA guidelines and standards discussed above.

Magnetic Fields. Similarly, the Enertech consultants provided predictions for the
generation of magnetic fields from the third transmission line. In this case, the magnetic fields
varies with amount of current flowing through the lines. Several cases were examined,
including normal and two emergency load conditions.

For the Maalaea-Lahainaluna line, the maximum magnetic field at the centerline varied
from 14.09 mG (normal load) to 20.89 mG (emergency ioad). The magnetic field decayed to
0.12 mG (normal load) and 0.18 mG (emergency load) at 800 feet from the centerline. Again,
the predictions for the other segment were somewhat higher. Similarly, MECO notes in their
EIS that these magnetic field values are less than the other State and IRPA guidelines and
standards discussed above.

Substations and Switching Stations

While there are no switching stations in the study area, relevant information provided in
the MECO EIS is inserted here as background information for the discussion of the windfarm
interconnection substation in the section below.

Overview. From the MECO EIS, “High-voltage substation and switching stations are an
important element in the electric energy distribution system. Substations receive higher-voltage
electrical power electrical power from incoming transmission lines and convert it to lower-
voltage electrical-power for distribution to commercial and residential customers. Substations
are classified by the voltage of the incoming transmission lines and outgoing distribution lines.
Switching stations are a type of substation which distribute electrical power between similar
voltage transmission lines.”
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“Substations are also locations where safety devices can be installed to quickly disconnect
electric circults or equipment in the event of a fault (short circuit or other problem). The voltage of
the outgoing distribution lines can be regulated at a substation and system operation is monitored
at substations. Substations can have a number of components, including power transformers (for
changing voltage), switches, circuit breakers, lightning arrestors, and relay and metering equip-
ment. The energized portions of a substation are generally connected by rigid metal tubing called
buswork. A typical substation has two or more incoming supply transmission lines for reliability.
The layout of a substation is planned so that power lines or components can be taken out of
service for maintenance without affecting the continuity of service to the utility or customers.”

Electric_Fields. “Electric fields around switching stations are usually between 0,001
KV/m and 0.05 KV/m due to electric field shielding. The grounded metallic equip-ment housings
and switching station walls constitute effective electric field shields, thereby reducing electric
fields from internal equipment and buswork. Typically, the major source of electric fields outside
of switching stations are the overhead transmission lines associated with the facility.”

Magnetic Fields. Magnetic field predictions were made for Lahainaluna Switching
Station under normal load and two emergency load conditions. “The maximum magnetic field
occurs within the switchyard in the area of the 69KV buswork, and the dominant source of
magnetic fields outside the switching station are the incoming 68KV lines.” Within the
switchyard, the values range from 0.0 to 47.2 mG (normal load) to 0.0 to 77.5 mG (emergency
load). At the station perimeter , the values range from 0.0 to 10.7 mG (normal load) to 0.0 to
15.8 mG (emergency load). “Fields from the internal 69KV buswork are primarily contained
within the switching station boundaries. The highest calculated magnetic field levels occur
underneath the Maalaea-Lahaina third 68KV line where it enters the switchyard.”

WSB-Hawaii Assessment

The existing EMF in the study area is generated by the MECO transmission lines.
Although there no know field measurements in the study area, the estimated EMF has been
well-documented by MECO in their EIS. Specifically, the EMF has been estimated to decay to
levels well below that of the average home within 500 to 800 feet of the transmission lines.
MECO also notes that the electric and magnetic fields estimated from their third transmission
line is far below the guidelines and standards developed in the other States and by the IRPA as
discussed above. As a reference, WSB-Hawalii evaluates the impact of the existing EMF in the
study area to be ‘negligible.”

3.15.2 Potential Impacts

This section includes a general discussion of health effects of electric and magnetic
fields, electric and magnetic field standards, and evaluation of potential EMF impact in the study
area due to proposed action.

EMF Impacts from the Proposed Windfarm in the Study Area

There are several sources of EMF from the proposed windfarm. They include the
electrical generators in the wind turbines, the intrasite electrical collection/distribution network,
the windfarm interconnection station, and electrical equipment (tools, lighting fixtures and wiring
in the O&M facility).
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Electrical Generators

The electrical generator for the Z-48 wind turbine provides 480 AC, 3-phase output. The
generator is rated at 750 kW, which results in a nominal 3-phase current of 903 amps. These
generators would be installed on top of 50m(164ft) tall towers. No measurements have been
made of the EMF emitted by its electrical generator. However, the EMF from these generators
can be compared with EMF emitted by other point sources and also line sources. From the
previous discussion, it was noted that the EMF generated from point and line sources can be
relatively high at short distances, but the electric and magnetic fields decay rapidly with
distance. As a point source, the wind turbine's electrical generator operates at higher voltages
and currents than typical household appliances and tools, but at much lower voltages than
transmission lines. The operating currents are similar. Overall, WSB-Hawaii expects the
resulting EMF at the base of the 50m (164ft) towers would be negligible.

Intrasite Electrical Collection Network

The network consists of the 27 individual wind turbines, step-up transformers at each
turbine site and the intrasite collection lines. The electrical output from each turbine would be
transformed to 12KV the base of the tower and transmitted to the site interconnection
substation via a network of shielded, underground lines (see detail description in Section 2).
There is some EMF potential from the transformers and the intrasite collection line, but this is
expected to be negligible. The reasons for this are: (1) the grounded metallic enclosures of the
transformers provide effective electric and magnetic field shields, and (2) the shielded collection
lines would be buried a minimum of 3 feet underground.

Windfarm Interconnection Sub-Station

The electrical interconnection to the MECO utility system would be made at the
interconnection substation (See Section 2 for details of the installation). The substation would
provide for transformation of the wind-generated power from the 12KV collection network
voltage to the utility’s 69KV transmission line voltage. The design of this station is similar to
typical MECO utility substations, with the exception that the normal operational mode is the
opposite, i.e., power is stepped-up rather than down.

Consequently, WSB-Hawaii believes the EMF characteristics of the windfarm
interconnection substation would be similar in nature to that of MECO’s Lahainaluna Switching
Station. Given that, the EMF characteristics would be dominated by the 69KV transmission
lines which would be connected to the windfarm interconnection substation as discussed
previously. Assuming that industry-accepted design practices are employed, the EMF
generated by the substation would be contained primarily within its boundaries. Therefore, the
windfarm substation is not expected to add any net EMF to the study area.

O&M Facility

The O&M facility would contain a number of electric motors and other devices that are
common to this type of facility. Given the insulating qualities of the building, ZPAC believes
the EMF generated by these devices would be shielded and have a negligible impact on the
study area.

WSB-Hawaii Evaluation

WSB-Hawaii evaluates the potential impact on the study due to the EMF generated by
the proposed action would be “hegligible” for the following reasons:
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(1) EMF emitted from the electrical generators of the wind turbines would decay from
the top of the towers o negligible levels at the base of the towers,

(2) EMF emitted from the individual turbine-sited, step-up transformers would be
effectively shielded,

(3) EMF emitted from the intrasite collection-distribution network would be significantly
reduced by the shielding of the cables and by burying the lines underground, and

(4) EMF emitted from the windfarm interconnection substation would be significantly
reduced with shielding and would not add any net EMF to the existing MECO
transmission lines in the study area.

3.15.3 Mitigation Measures

Discussion

WSB-Hawaii believes the proposed windfarm design and layout does not present an
EME health hazard to windfarm personnel and the general public. EMF research has been and
continues to be focused on the potential impacts of high-voltage power lines, which are
significantly higher than the operating power systems of the proposed windfarm.

There is still much controversy as to which factors may or may not impact human health,
and, specifically, what actions should be taken, if any, to regulate EMF emissions. WSB-Hawaii
concurs with those that would take the “prudent avoidance” approach. This appears to be the
best course of action, until further evidence warrants a more stringent course. WSB-Hawaii
believes that the proposed windfarm design and layout is consistent with the prudent avoidance
approach. Specifically,

(1) all key components are shielded or placed at sufficient distances to reduce the net
EMF emissions,

(2) the windfarm itself is remotely located which removes all EMF exposure to the
general public, and .

(3) WSB-Hawaii is taking steps to develop O&M procedures to educate its personnel
and visitors to the site regarding EMF issue.

Evaluation

Given the above, WSB-Hawaii does not believe additional mitigation is necessary.
WSB-Hawaii evaluates the potential impact on the study due to the EMF generated by the
proposed action would be “negligible.”

Section 3 3-68 January 27, 1999



Kaheawa Pastures Windfarm FEA Finafl

3.16 Visual Impact

This section includes a background discussion of visual impact as an issue in windfarm
development, a visual description of the proposed windfarm project, and identification and
evaluation of the potential impact off the windfarm on the visual resources in the study area.
Note: the study area includes both the windfarm site and the site access. Mitigation measures
are proposed and discussed, including an evaluation of the impact consequences before and
after the mitigation measures program. Refer to Table 3.1-2 for a summary of the
environmental consequences of the proposed action and mitigation measures program.

3.16.1 Background

Like many manmade objects, wind turbines are visible and conspicuous to the observer.
They can stand out in a field or on a hill in contrast to the existing landscape. In an industriai
landscape, the wind turbines may blend in and not be intrusive to the viewer. In a rural
landscape, the wind turbines may or may not be intrusive to the viewer. For the most part,
windfarm development has been accepted by local communities in the U. S., Europe and other
areas. Visual impact has been an important issue, but generally has not precluded
development. In short, when projects are proposed, visual amenity can be an important issue
determining whether the community accepts the project and whether the project is approved by
regulatory authorities. Some windfarm projects have been redesigned to improve their visual
amenity.

Paul Gipe discusses aesthetic issues relevant to wind turbines in his book Wind Energy
Comes of Age (Gipe, 1995). Important sections from his book are included where appropriate
herein. Quotations are from Gipe unless otherwise noted. This section includes an introduction
to aesthetics and wind turbines from an historical perspective, the impact of the pioneering
windfarms of California, opiniori surveys, visual design of wind turbines and windfarms, and
visual impact guidelines. :

Introduction to Aesthetics and Wind Turbines

Whether or not wind turbines are ugly or pleasing to the eye is a question of aesthetics.
Some feel that aesthetics is the “determining factor in whether wind energy ultimately fulfills its
potential.” What or who determines what is aesthetically correct? “Contrary to popular belief,
there is no universally consistent and invariable view of what is or is not pleasing to the eye.
One of the best examples of this is public reaction to the Eiffel Tower.”

Gustave Eiffel’s plan to erect a great tower in the heart of Paris for the 1889 Exposition
Universelle was met with vociferous objection from a wide range of groups and individuals.
QOpponents shepherded their forces and thrust their arguments before government officials and
the public. As luck would have it, the plan was ultimately approved and the tower was
constructed. Whatever the majority of Parisians thought of it aesthetically, the tower was
immediately popular. In time, Eiffel won over his critics. Who could imagine Paris today without
the Eitfel Tower? Who could imagine the objection today, if someone proposed its demolition?

New uses of the land are often controversial and acceptance can take time. Historically,
wind energy has been accepted as an appropriate use, e.g., the four-bladed, wooden windmills
used to grind grain in Holland and the multi-bladed waterpumpers of the early mid-western
United States. In the late 1970's a new class of wind turbines emerged in the California
windfarms. Development has spread to other parts of the U. S, Europe and other overseas
locations. Much has been learned about the importance of aesthetics and visual impact.
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The Impact of the Pioneering Windfarms of California

Encouraged by federal and state incentives, development of windfarms in California was
rapid and occurred primarily in three major pass areas: Altamont (near San Francisco),
Tehachapi (near Bakersfield) and San Gorgonio (near Palm Springs). Individual windfarms
were highly visible to the public. Many were located alongside heavily traveled freeways. In the
Altamont, the turbines were installed along ridge lines and on sloping grasslands that were and
continue to be used for grazing cattle. In Tehachapi, the terrain is high desert and generally
more extreme in slope. In San Gorgonio, most of the turbines were installed on the fiat desert
floor, with some on hills and ridges near the mouth of the pass. Altamont and San Gorgonio
are very near to heavily-populated urban areas, suburban extensions of San Francisco and Los
Angeles, while Tehachapi is more rural. The town of Tehachapi, located in a scenic valley of
the Tehachapi mountains, has a population of 6,000.

Initial development was approved by local officials and proceeded without much thought
as to the aesthetics of the wind turbines and windfarm layouts. Many developers did not sclicit
comments from local communities regarding aesthetics. Thus, engineering and economic
considerations prevailed. Often, the objective was to reduce land use costs per turbine by
installing as many turbines as possible on a given parcel. The result was layouts of wind
turbines in closely-spaced, multiple-row arrays and in linear strings along ridgelines. Note:
since smaller turbines (50 to 100 kW) were in use then, an array of 20 MW meant 200 or more
wind turbines, whereas the proposed 20 MW windfarm requires only 27 Z-48 turbines.

The dominant use of the multiple-row arrays resulted in a sense of “visual clutter” to
some observers. Compared to the Altamont, visual clutter was more dramatic in the Tehachapi
area where a number of contiguous, closely-spaced arrays were installed with different types of
wind turbines. In San Gorgonio the valley floor was filled with row after row of turbines. In
some cases, the turbines varied in design and size and were installed on towers of different
heights. To some, these San Gorgonio windfarms became a bad example of visual clutter.,

Opinion Surveys

Surveys of public opinion were conducted starting in the late 80's. The reactions of
early observers to these developments was highly varied.

Nation-Wide Surveys

Phyllis Bosley solicited comments from 19 key envircnmental action groups, including
the Sierra Club (Bosley, 1989). Respondents were asked to compare wind with solar, fossil fuels
and nuclear power. Bosiey found that Sierra Club selected wind as the most environmentally
superior energy resource. While visual pollution was identified as a potential drawback to wind
energy, 90% of the national environmental groups responded that wind energy was worth its
environmental impact. There was some opposition to wind energy at the local level. This
opposition appeared to be based on the respondents’ conclusion that wind energy simply does
not work (Bosley, 1990). “That wind turbines must work to be worthwhile is a recurring theme in
opinion surveys, whether in California or in Europe.”

California: Altamont Pass

An important survey of the Altamont Pass area was conducted by the University of
California at Davis (R. Thayer and C. Freeman, 1987). They found “people believe that wind
energy symbolizes progress, an altemnative to fossil fuels and the use of safe and natural energy.”
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“Those who liked wind turbines weighed their symbolic value heavily, whereas those who
disliked them responded to more basic visual attributes such as conspicuousness, clutter, and
unaftractiveness, says Robert Thayer the study’s principal author. The U. C.-Davis team also

visual intrusion or the Joss of visual amenity that elicits the greatest concern.”

“Although wind plants create other environmental impacts, the principal impact is clearly
visible for all to see. There are no containment buildings around wind plants to shield their inner
workings from view. Ironically, this is one of wind energy’s principal assets: the costs
associated with it are not obscured, buried, or shoved off onto future generations.”

Thayer found visibility of the wind turbines a “double-edged sword. Wind turbines visually

express their function and provide the viewer with immediate feedback on their operation,” To
some, the effect of spinning displays the usefulness of the wind turbines, and vice versa, the

reliable wind turbines are more cost-effective and more visually aesthetic. However, even the
best wind turbines will not be spinning when the wind does not blow or does not biow sufficient to
start up the turbines. Even at the best sites, this may be 25 to 50% of the time,

California: San Gorgonio Pass

Development in the San Gorgonio Pass near Palm Springs occurred at a very rapid
pace during the early to mid-1980's. “Wind turbines were erected with absolutely no regard for
their collective aesthetic impact and seldom with any consideration of their impact on
established desert neighborhoods. There is no worse example of wind energy than in the San
Gorgonio Pass.” There was strong reactions to the windfarm developments in the local media

the most telling public epinion survey conducied to date. Conducted by contractors to Riverside
County in 1986, the survey, because of its conclusions, remains controversial to this day.”

“All of those surveyed were from Palm Springs and the small communities near the wind
plants in the San Gorgonio Pass. Most (58%) lived within 0.8km (0.5mi) of the wind turbines;
the remainder lived 2 to 5 miles (3 to 8 km) away. Of those nearest the wind plants, three-
fourths could see the turbines.” The results were surprising. “While the researchers

“Nearly three-fourths said that the wind plants had not degraded the environment
around their homes. On the question of aesthetics, there was fairly even distribution of

opinion, said the authors: 36% thought they were attractive and 45% thought they were not”
(Pasqualetti and Butler, 1987).

“Despite the controversy at the time, the study concluded that overall, the public reaction
to wind development in the San Gorgonio Pass has been positive, albeit at some recognized
cost to local aesthetics. As expected, opposition to the wind turbines was most strongly held by
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Europe

Surveys have been conducted in England, Wales, Holland, Sweden and elsewhere in
Europe. In 1990, a public opinion survey (Young, 1993) was conducted in advance of a
proposed 10 turbine project near the hamlet of Delabole in Cornwall, England Researchers
polled nearby residents of Delabole and Camelford in Cornwall and residents of Exeter (the
nearest major city) in Devon regarding their attitudes on environmental issues, wind energy in
general and the proposed project. The poll was repeated two years later, after the ten, 400 kW
wind turbines had been installed. Of the Cornish residents, two-thirds identified themselves as
“green,” while in Exeter, three-fourths. Before the project two-thirds of the Cornish residents
were in favor of the project, in Exeter the support was even greater. There were concerns
expressed about visual impact. In Cornwall, nearly half of those polled thought the turbines
would spoil the landscape, in Exeter about 29%. After the turbines were installed, opinions
changed in Comwall — only 28% of those polled now thought the turbines spoiled the
landscape, agreeing with their neighbors in Exeter. The overall project approval rose to 85% in
both areas. It would appear that acceptance grew as people become more familiar with the
wind project. Subsequent surveys in Wales found similar resuilts.

Surveys elsewhere in Europe reached similar results. In a survey for the European
Community, Dutch researchers found that 80% of respondents favored wind energy (Westra
and Arkesteijn, 1992). Responses on aesthetic issues were found to be dependent on whether
the respondent was already familiar with wind turbines. Approval was approximately two-thirds
for those familiar with wind turbines, while about 54% for those not familiar (Tasker, 1990).
Tasker also found that acceptance decreased with the increasing number of turbines in the
windfarm or cluster. Projects with more than 50 turbines were only acceptable to about 15% of
the respondents. Given that there is less open space in most European countries than in the
U. 8, larger arrays could easily lead to visual clutter. With less land per windfarm, use of large
wind turbines is more efficient. This is clearly one of the reasons why European manufacturers
have continued to develop larger wind turbines, i.e., 1 MW and larger.

NIMBY Response

In addition to the findings above, other surveys point to a very strong NIMBY (“Not in My
Back Yard") response to wind turbines. In a study conducted by U. C. - Davis in Solano
County, wind energy was compared with biomass, nuclear and fossil sources (Thayer, 1989).
For each source, the respondents were asked to place themselves into one of these four
categories: acceptor, NIMBY, rejector and neutral.

Wind was found to be the preferred power source, i.e., highest number of acceptors
(65%). “Only 9% thought wind plants were completely unacceptable, whereas opinion was
more polarized about nuclear and fossil fuels. One-fourth found fossil fuel-fired plants
unacceptable in the county; nearly half found nuclear plants unacceptable. But wind drew the
largest NIMBY response.” The NIMBY response for wind was about 20%, followed closely by
biomass (19%), fossil (13%) and nuclear (13%).

Of the acceptors, more “were willing to accept wind plants closer to their homes, within 2
to 5 miles (3 to 8 km), than any of the other technologies. In contrast, the minimal distance for
nuclear power plant was 20 to 100 miles (30 to 150 km).”

For each of the four technologies, Thayer also asked respondents to rate the following
six factors: health and safety, reliability, environmental impacts, cost, dependence on foreign oil
and visual impact. For wind, heaith & safety and environmental impacts were the most
important; visual impact was the determined to be the least important. Wind was found to be
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more visually acceptable than the other three.* This result Puzzied researchers because nuclear
plants are known for their clean lines and the absence of the cluttering conveyors and
smokestacks common to coal-fired plants. Thayer suggests that the prominent cooling towers
associated with nuclear plants have come to symbolize the controversy surrounding them, and
this influences perceptions of the plants. Conversely, the Solano survey and others that Thayer
has conducted in northern California reveal an ambivalence toward wind's aesthetic impact. On
the one hand, wind is an energy technology preferred by most respondents, and its place on
the landscape has some positive symbolic value.”

WSB-Hawaii Assessment

Public opinion surveys have shown strong support for wind energy (up to 80% or more),
although as noted above there can be a fairly high ratio of NIMBY’s in the supporters. Visual
impact has often been sited as a concer. in mast cases, concerns regarding visual impact are
strongest in the planning stage, i.e., an activist takes the position that the turbines might “spoil”
the landscape. In the cases where this has happened, there have been some follow-up surveys
taken after wind projects are operational. These surveys generally show stronger support for
the project and less concern about visual impact. For example, people that thought that the
wind turbines would be too noisy or intrusive change their mind when they find out they really
aren’t noisy and they can complement the existing landscape. Windfarm developers have
leamed to address concerns about visual impact during the planning stage and follow-up with
concerned individuals during the operational period. The developers can take care in selecting
and siting their wind turbines as discussed in more detail below.

Visual Desiqn of Wind Turbines and Windfarms

Introduction

The Europeans were the first to pay more attention to the aesthetics of their wind turbine
designs and projects. Developers sought to avoid negative aspects of the early California model.

and the 80's, both from the European experience and from newer windfarm developments in the
U. 8. With this growing body of knowledge, there is the hope that guidelines for reducing the
visual impact of wind turbines and windfarms will emerge from the fray.

Visual and Engineering Design of Wind Turbines

The Berkeley inventor, Peter Sharp, suggested “wind turbines need to be regarded from
an architectural and not just an engineering perspective.” Engineering is necessary to ensure
performance and cost effectiveness. “But when mechanical efficiency and economy become the
sole driving force behind wind turbine design, that design - in its broadest sense — invariably
suffers. Designers who fail to balance the three visual elements of a wind turbine (rotor, nacelie,
and tower) or ignore appearance altogether miss a key component of design that will determine
wind energy’s ultimate success, its public acceptance, just as much as the efficiency of the airfoils
used. Thoughtfully designed turbines increase acceptance.” (Arkesteijn and Havinga, 1992).

Can wind turbine designs, including their support towers, be integrated so that the
overall result is elegant? The following is a discussion of the trends in wind turbine design.

Lattice vs. Tubular Towers. The tower serves to hold the turbine aloft in the wind. Like
the Eiffel tower, many wind turbine towers are tapered from a larger base to a smaller tower top
interface to the turbine. Structurally, lattice (or truss) towers are more efficient and generally
cheaper. While more expensive, some feel tubular (or pole) towers are more aesthetic. Thus,
there is a trend towards use of tapered, tubular designs, which also provide other benefits, such
as shelter for maintenance personnel from inclement weather.
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Rotor Design. Rotor design aesthetic considerations center on the number of blades
(usually two or three). The type of the hub (fixed vs. teetered) and the position of the rotor to the
tower (upwind vs. downwind) are less important. Some designers prefer two-bladed designs, in
part due to their higher rotation speeds compared to three-bladed turbines of the same diameter.
However, there is evidence the public prefers three-bladed designs primarily for these reasons:
(1) the lower rotor speeds of three-bladers is more pleasing (or less annoying); (2) two-bladers
produce an unusual optical effect that disturb some observers. Specifically, the rotor appears to
change speed as each blade passes the tower; and (3) 3-bladers generate a greater sense of
balance to many observers (Robotham, 1993).

Nacelles and Nose Cones. The nacelle encloses the drive train and the bedplate on which
it rests, protecting both from the environmental elements. Nacelles provide several utilitarian
purposes, including shelter on larger turbines for workers who service the turbines and masking or
reducing the geartrain noise. Nose cones have no specific purpose other than to cover the rotor
hub. Nacelles can be designed to create smooth, elegant, horizontal lines that blend with the
nose cones to break up the vertical lines of the rotor and the tower. Those designs without
nacelles appear to flaunt engineering economy over aesthetics and have a blunt, harsher
appearance,

Colors and Materials. Color and material choices can influence the appearance of a
wind turbine in a number of ways. Selection of the paint color can help the turbine and tower
blend with the existing landscape. For example, beige or tan colors are good for desert
landscapes, while off-white colors seems to work best elsewhere. Blade materials are most
often wood or fiberglass. The outer coating for either may be shiny and reflective when new,
but generally the coatings wear and dull over time, Care can be taken to design and fabricate
the buildings and other site structures with materials and colors that harmonize with the
traditional structures on the landscape.

Overall System Design. Mr. Gipe argues that aesthetically-pleasing designs integrate
tapered-towers in proportion to the nacelles and their nose cones (See Figure 3.16.1-1). As
noted, three-bladed designs may be preferred over two-bladed. The ratio or proportion of the
tower height to rotor diameter is also important. For example, turbines on towers approximately
the same height as the turbine rotor diameter appear more in proportion. In contrast, larger
rotors on smaller towers, or the reverse, often appear out of proportion and less pleasing to the
eye. The horizontal lines of the nacelle help break up the verticality of the overall design. The
placement of individual turbines in an array and with respect to other windfarm structures is also
important. The trends in wind turbine aesthetics are summarized in Table 3.16.1-1.

Table 3.16.1-1

Trends in Wind Turbine Aesthetics

Three-bladed designs may be preferred because:

*» they have a greater sense of balance and harmony

» the motion of two-bladers is annoying to some observers
Use of nacelles and nose cones is preferred as they:

¢ break up vertical lines of tower and rotor

* provide smoother, more elegant horizontal lines
System Integration details are important including:

* tower choice -- tapered pole or tubular is preferred

* proportionality — rotor diameter = or < 1.5 times the rotor diameter

¢ Colors and materials for the turbine, tower and ancillary structures

should blend with the iandscape and existing structures
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Visual Design of Windfarms

Too many of the early California windfarms were cluttered to too many observers. The
clutter resulted not only from the design and layout of the wind turbines, but also the design and
layout of roads, power lines and ancillary buildings on the windfarm sites. In fact, some
windfarm operators did not practice good housekeeping. For example, it was not unusual to
see failed turbine parts left lying on-site in scrap heaps commonly referred to as boneyards.

The opinion surveys have told us that the appearance of a windfarm depends on the the
observer, his vantage point, the type of landscape and the placement of the wind turbines on
the landscape. We know that visual clutter is a problem. So how can a windfarm developer
design and implement his project to enhance aesthetics and reduce the visual impact?

Many observers now feel that maintaining order and visual unity is the single most
important means to lessening the visual impact of windfarms. “How we view wind turbines on
the landscape, whether in the foreground or on a distant mountainside, strongly reflects our
desire for visual tidiness, a result of our need to create order out of chaos.

The following factors should be considered in the visual design of windfarms.

Motion. “Because the natural landscape is nearly motionless, the human eye can detect
movement at great distances. Motion powerfully attracts and holds the observers attention,
providing contrast with the motionless landscape. Even when wind turbines are well designed and
placed optimally on the landscape, the movement of the blades is certain to catch the eye, say
landscape architects who studied the visual impact of wind turbines in Wales.” Otherwise, the
turbines may be not be seen. “This motion makes the wind turbines a visually interesting addition
to the landscape. Viewers may or may not find distant wind power plants beautiful or attractive,
but they frequently label them as interesting...Motion also signifies usefulness: the wind turbines
are working, doing what they are meant to do” (Landscape Impact Assessment, 1982).

Turbine and Reliability. “There are few more demonstrations of how well wind energy
works than to see Zond's wind wall in Tehachapi on a blustery day. If watching 400 turbines
dancing on the hillside is unconvincing, a drive over the pass to SeaWest's Mojave site can be
instructive. There on the gently sloping flank of Cameron Ridge stand another 1060 turbines,
nearly every one of them in operation.”

Turbine_operation_characteristics. Operating, spinning turbines are more aesthetically
pleasing. Some decisions the designer makes can impact how much time the turbines spin.
For example, most turbines self-start when the wind is sufficient, but others have to be motored
to start. Most three-bladers are self-starting, while some two-bladers are not. Self-starting
turbines start and keep spinning at lower wind speeds. Many turbines are shutdown in high
winds to prevent failures, while some (e.g., blade-pitch angle control) keep spinning.

Density. European windfarms are smaller in scale than those in California. Most arrays
in Denmark are now between 10 and 35 turbines and in Germany, 4 to 15. Many turbines are
sited individually.* Of Denmark’s 3500 wind turbines operating in 1993, only one-fourth were in
wind plant arrays.” This is in contrast to the much larger California arrays discussed previously.
“As more turbines are added to an array, the influence zone expands. For example, more than
1,000 turbines are clearly visible from the town of Tehachapi 4 miles (7 km) distant. Such a
high level of visibility, says U. C.-Davis's Thayer, virtually guarantees that large wind power
developments will invoke strong reactions among viewers” (Thayer and Freeman, 1987).
European surveyors have found similar responses, and suggest that clusters of 15 turbines are
much easier to site. “The public appears better able to digest wind turbine arrays in distinct
visual portions of uniform density.”
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Visual Uniformity. “Next to keeping the wind turbines spinning, the most significant
measure for improving public acceptance is visual uniformity. Even when large numbers of
turbines are concentrated in a single array or there are several large arrays in one locale, visual
uniformity can create a harmony in an otherwise disturbing vista. Visual uniformity simply means
that the rotor, nacelle, and tower of each machine look alike, forming one visual unit. CalPoly’s
landscape architects recommended that developers use only one kind of turbine in each project,
to reduce the visual clutter they found at California sites.” (Fulton, Koch and Moffat, 1984).

Other Aesthetic Considerations. Other aesthetics considerations include design and
layout of ancillary structures, fencing, roads and lights. Ancillary structures include substations,
transformers, power lines and maintenance buildings. The Welsh Landscape Study
“recommended placing substations, transformers and other ancillary structures off the
horizontal line of the hilly sites found in Wales, and screening them with existing features
common throughout Britain, such as hedges and stone fences.

“To some Californian environmentalists, such as Howard Wilshire of the U. S.
Geological Survey, roads and the erosion they cause are the principal environmental impact of
wind development” (Wilshire and Prose, 1986). The CalPoly team of architects also found
terracing for service roads visually disruptive” (Fuiton, Koch and Moffat, 1984).

“There is no simpler way to minimize this impact than to minimize the construction of roads
or to eliminate them altogether. In the Welsh Study, the architects “recommended that developers
use existing farm tracks wherever possible, justify the need for all new roads, and limit the width of
permanent roads to 3 to 3.5 m (10 to 12 ft). These roads, said the landscape architects, should
follow field boundaries as much as possible to minimize visual impact® (Landscape Impact
Assessment, 1992), Furthermore, the CalPoly team “suggests that after construction is complete,
developers promptly reseed the graded areas to enhance the site visually and reduce erosion.
They further recommend that the surface of infrequently used roads be revegetated to lower
visual contrast between the road and undisturbed terrain” (Fulton, Koch and Moffat, 1984).

“The CalPoly architects recommend sites in open grasslands, treeless plateaus, or over
forested sites with low vegetation because of the felling that would be necessary to build the
access roads into forested areas”.

“No wind turbine should call attention to itself with flashing lights like some garish
billboard along the Las Vegas strip.” However, if the total height of a wind turbine exceeds
80m (200ft), the Federal Aviation Administration will probably might require the use of flashing
red lights or special painting to wam aircraft of the wind turbine’s presence.

Guidelines for Reducing the Visual Impact of Windfarms

“There may not be a way to eliminate all objections to the appearance of wind turbines
on the landscape, but the consensus is growing on how to minimize these objections. The
guidelines can be as simple as those of Energy Connection’s Arkestijn, who summarizes the
lessons he has learned from developing projects in the Netherlands: Build an aesthetically
attractive project, and keep the turbines turning.” (Westra and Arkesteijn, 1992). “Or as simple
as that used by the Loster district council in Denmark: All turbines should lock alike, and they
should all rotate the same way.” (Gubbins, 1992).

It is clear that much has been learned about designing wind turbines and projects from a
visual perspective. The early experience in California often resulted in an emphasis on
engineering decisions at the expense of aesthetics. Recent industry practice now suggest
aesthetic guidelines (Gipe, 1995) as summarized in Table 3.16.1-2.
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Table 3.16.1-2

Aesthetic Guidelines for Windfarms

Ensure visual uniformity (direction of rotation,
type of turbine and tower and height)

Avoid fencing
Minimize or eliminate roads
Bury intraproject power lines
Limit or remove ancillary structures from site
Remove inoperative turbines
Avoid steep slopes
Control erosion and promptly revegetate
Remove litter and scrap
Clean dirty turbines and towers

Mr. Gipe suggests: “The public holds wind energy to a higher standard than other
technologies. Wind must compete economically, yet be environmentally benign. The public
does not question whether or not a conventional power plant works or why oil-field pump jacks
stand idle most of the time. But they do ask such questions of wind turbines. For the same
reason, those in the wind industry must meet more stringent environmental standards than
those of conventional power plants, because the public expects them to do so.”

“As Danish industrial designer Jacob Jensen advises, for uitimate success the goal of
manufacturers and developers alike must be that wind energy represents in the public eye a
beautiful human manifestation.” When well-designed wind turbines are sited with sensitivity,
many agree with Robert Thayer at U.C.-Davis, who believes that wind energy could achieve a
serene, utilitarian beauty common to other working landscapes” (Thayer and Hansen, 1989).

3.16.2 Visual Description of the Proposed 20 MW Windfarm

A visual description of the Zond Z-48 wind turbine and the proposed 20 MW windfarm is
presented in this section.

The Zond Z2-48 Wind Turbine

The Z-48 wind turbines are manufactured by Zond Systems, a division of Enron Wind
Cormporation, in Tehachapi, California. WSB-Hawaii believes the Z-48 design has evolved in part
due to recognition and concem for aesthetics. WSB-Hawaii believes the Z-48 is aesthetically-
pleasing (see Figure 3.16.2-1). The attention to aesthetic detail is summarized in Table 3.16.2-1.

The Proposed 20 MW Windfarm

Zond Systems has designed and installed windfarms since the early 1980’s in Tehachapi.
Over 2,500 of the wind turbines, producing over 250 MW, in its California installations are still
running. Zond currently has orders for over 400 MW on new windfarms installations. These
include 300 MW in Minnesota, 50 MW in China, 40 MW in Honduras and 50 MW in India.
Contracts are being negotiated for two other installations in Hawaii totaling 41 MW.

WSB-Hawaii believes the layout and design of the proposed 20 MW windfarm on the
Kaheawa Pastures represents a mature expression of aesthetic considerations based on ZPAC’s
learning from its existing and planned installations and a thorough review of the experience of
other U. S. and European developers (See Figure 3.16.2-2). WSB-Hawaii believes the proposed
windfarm exceeds the guidelines discussed in the previous section. The key aesthetic design
features of the windfarm design and layout are summarized in Table 3.16.2-2.
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Table 3.16.2-1

Key Aesthetic Design Features of the Zond Z-48
Feature Comments

Tapered-lattice, tubular | Surveys typically favor tapered over constant diameter towers
50m tower and tubular over truss {or lattice) towers. Lattice towers can also
be pleasing as they provide a more open, lighter appearance.
The color of the tower is a dull gray.

Three-bladed, 48m Survey responders consistently favor three-bladed over two-
diameter, rotor bladed rotors. The three-bladed rotor spins and operates over a
wider wind speed range. Spinning wind turbine are considered
more aesthetically pleasing. The blades are an off-white color.

Nacelle and nose cone The Z-48 includes both a nacelle and nose cone. These provide
a pleasing horizontal line to the wind turbine which help break up
the vertical lines of the tower and turbine. The nacelle and nose
cone are the same off-white color as the blades.

Overall Design: Equal tower and rotor diameter dimensions provide a pleasing
sense of balance to the observer, i.e., a shorter tower would
appear “squatty”, while a taller tower would produce a stronger
vertical impact.

Table 3.16.2-2

Key Aesthetic Design Features of the Proposed 20 MW Windfarm

Feature Comments

Array Layout: This windfarm design promotes visual uniformity by:

27 Z-48 turbines in a single ¢ use of one turbine and tower design; same rotor
articulated row with a diameter, same tower height, same colors
minimum of 122m (400ft) « the turbine row follows the predominant ridgeline
spacing between turbines « the turbines are spaced uniformly

This windfarm design reduces visual clutter by:
» limiting the number of turbines
¢ deploying them in a single row

Infrastructure (Roads) The number of roads and their size is minimized to reduce
visual clutter and reduce erosion potential

Infrastructure (O&M Building) | The O&M building would be a pre-fabricated structure
painted with typical, earth-tone colors consistent with Hawaii
rural (farm and ranch) structures

Infrastructure (Electrical) The power lines of the intrasite collection network will be
buried. The interconnection substation will be designed to be
consistent with the existing utility transmission system.

Overall The remote location reduces the potential for visual impact.
The turbines will be sited to minimize adverse impacts to
viewplanes along the Old Lahaina Pali Trail.
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Figure 3.16.2-2. Aerial View: Proposed 20 MW Windfarm
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3.16.3 Potential Impacts

This section includes identification and evaluation of potential visual impacts in the study
area, region and County due to the proposed action.

Introduction

Key Factors, As shown In previous studies, Observers tend to evaluate the visual
impact of windfarms on these three factors in step-wise manner: (1) visual intrusion — all
projects are generally visible -- is a specific project visually intrusive (7} (2) visual amenity — it
the project is viewed as visually intrusive, is there a loss of visual amenity (?); and (3) project

-utility — does the project provide positive benefits to the community? Positive views of project

utility tend to reinforce positive visual impressions. For some observers, a positive view of
project utility may mitigate a negative visual impression(s) of the project. The evaluation of
these factors is difficult to quantify and is necessarily subjective.

Importance and Ranking of the Factors. The first factor is the most important. If
Observers do not feel the presence of the wind turbines wouid be intrusive, then, by definition,
there are no negative visual impacts. If the presence of the wind turbines is seen as potentially
intrusive, then the second factor becomes more important. Specifically, If the turbines are seen
as potentially intrusive to some observers, a perceived loss of visual amenity becomes the
crucial question. If there Is not a perceived loss of visual amenity, the observers may agree
that the project's merits (Factor 3) outweigh its visual intrusion. If there is a perceived loss of
visual amenity, the burden of proof is on the developer to provide appropriate mitigative
measures, such as selecting a more aesthetically-pleasing wind turbine or modifying the
windfarm design and layout to be more aesthetic-pleasing. [f the project's merits are strongly
positive, the merits may outweigh the potential loss of visual amenity.

General Trends. Previous studies have shown that most wind energy supporters tend to
see windfarms as aesthetically pleasing or they may have a neutral to slightly negative visual
impression of them. Consequently, supporters would not sense a loss of visual amenity, or if
there was a question of a potential loss, this might be offset by the supporters’ positive views of
the merits of the project.

On the other hand, wind energy opposers might list negative visual impact as a primary
reason or one of several reasons for opposing a project. In this case, the opposers might find
the project to be visually intrusive. They would also be concerned about a loss of visual
amenity. In some cases, all arguments of positive project benefits are not seen to be reievant.
The burden of proof again falls on the developer to pursue possible mitigative measures and to
seek guidance from the project approval authority.

How to Evaluate The Potential Visual Impact of This Project? WSB-Hawaii believes the
visual impact of the proposed 20 MW windfarm is best evaluated by the community, including
not only those who would view the project daily but also those that might view it only once.
More importantly, how does one evaluate a project that does not exist? First, ZPAC decided to
solicit comments on the potential for visual impact from key representatives of government
agencies, environmental and community groups and private citizens. Their comments are
summarized below. Second, ZPAC recently became aware of the potential for generating
computer-simulated photographs of the proposed windfarm. These type of photographs have
good potential as a tool in the visual impact analysis process, in general, and may help some
reviewers to resolved visual impact issues with respect to the proposed project. The
photographs have just been completed and are presented below, followed by a discussion and
evaluation of visual impact of the proposed project.
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Initial Public Response

ZPAC has discussed the proposed 20 MW windfarm with a number of government
agencies, environmental and community groups and citizens. Government agencies contacted
include USDO!, FAA, the National Park Service, the US Army Corps of Engineers, DLNR,
DBEDT, DOH, DOT and the County of Maui. Within DLNR, ZPAC also contacted the DLNR's Na
Ala Hele Trails and Access Program. The environmental and community groups include the
Hawaii Audubon Society, the Sierra Club, the Environmental Conservation Councll, the Union of
Concerned Scientists, the National Wildlife Federation, the American Lung Association and Maui
Tomorrow. Refer to Section 6 for a list of the Parties contacted.

Reaction has been generally positive and supportive, subject to further review of the
project details. Some specific comments are paraphrased and discussed below:

* How big are the wind turbines, what would they look like and would [ be able to
see them from the main highway?

¢ How many would there be and would there be any utility lines?
¢ | have concerns if they are “behemoths” and stick out against landscape; and
¢ Would I be able to see them from the Lahaina Pali Trail?

The response to the these questions is summarized below:

¢ How big, what do they look like and wouid | be able to see them? The turbines
are big. They have three blades with a rotor diameter of 48m (157ft). They
would be installed on 50m (164ft) lattice towers. Overall, the turbines would not
be visible to the community except at a distance of over four miles from the
southeast across the bay or at sea (See photographs below). They would not be
visible from main highway due to the steep contour of the land near the highway;

¢ How many would there be and will there be utility lines? There would be 27
turbines spread out in one, articulated row. The row would be approximately
2,500m (8,200ft) long and would follow the Kealaloloa ridgeline. The intrasite
electrical interconnection network will be buried and not visible. The windfarm's
interconnection substation will be installed above ground, but is not as tall and
would probably be less visible than the wind turbines:

® Are they going to be really big and “stick out” against the landscape? From most
viewpoints below the windfarm, the wind turbines will be seen against the
landscape. The exceptions will be certain viewpoints above the highway. These
views would normally be seen only by ZPAC maintenance or DLNR personnel.
The turbines would be installed on lattice towers, which provide an open, lighter
appearance. Thus, WSB-Hawaii believes the wind turbines would not “stick out”
against the landscape. Furthermore, it is not likely that observers would see
them, unless they were specifically looking for them; and

» Would | be able to see them from_the Old Lahaina Pali Trail? ZPAGC initially
consulted with the State's Na Ala Hele Trails and Access Program in conjunction
with the wind measurement CDUA. Based on those discussions, ZPAC decided
to relocate two wind turbine sites (originally planned to be located below the
lower transmission lines) to locations above the lower transmission lines. These
relocations will reduce the impact to the viewplanes along the trail.
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Computer-Simulated Photographs

Recently, ZPAC became aware of technology for producing computer-simulated
photographs. There are at least twe approaches that are currently being developed and used
by industry. Both approaches employ the capability of creating computer images of wind
turbines, other structures and roads. Essentially, these simulations are similar to “clip art”
images used in many word processing or presentation software packages. The first approach
uses downloaded satellite photographic images of the proposed windfarm area. The second
approach uses actual photographs taken on the ground from several viewpoints and from
aircraft flying near the proposed windfarm area. In both cases, the wind turbine images are
reduced to the appropriate scale and are superimposed on these photographs.

The experience to date has been better with the second approach, Specifically, the
resolution of the satellite photographs has not been as good. The use of ground and aircraft-
based photographs provides a good visualization. WSB-Hawaii believes these four computer-
simulated photographs provide a good basis for discussion of visual impact issues.

Some reviewers indicated they would like to see additional information before making
further comments on the potential visual impact of the proposed project. WSB-Hawaii believes
these photographs meet this objective.

Computer-Simulated Photoaraph #1 (Aerial View from South). This is a view an
observer might see if he were seated on the port side (left side as you face forward) of an
aircraft that is approaching the Kahului Airport from the south. The view is at a point where the
windfarm is below the observer. In the photograph, the wind turbines are visible against the
Kaheawa Pastures. WSB-Hawaii Comment: The turbine towers appear darker than they
probably would in a real photograph and in real life.

Computer-Simulated Photograph #2 (Ground View from Northeast). This is a view an

observer might see if he was at the upper end of the windfarm and looking in a southwesterly
direction. This view would most likely be seen only by O&M personnel, utility, DLNR personnel
or others authorized to be in the Conservation Land. WSB-Hawaii Comment: Similar to the
comment above, the turbine towers appear darker than they probably would in a real
photograph or in real life, depending on the time of the day. The color of the tower structural
members would be a gray-silver. With the sun behind the observer, the turbines would appear
lighter and vice versa.

Computer-Simulated Photograph #3 (Ground View from Kihei). This is a view an
observer might see from near the Maui Lu Resort. The view is approximately from the
southwest at a distance of more than 10km (6.2mi). WSB-Hawali Comment; From this
viewpoint, the wind turbines are barely visible against the horizon.

Computer-Simulated Photograph #4 (Aerial View from Direction of Kihei). This is a

another view from the port side of an aircraft that is approaching the Kahului Airport from the
south. The view is pretty much on the same line as for photograph #3. WSB-Hawaii Comment:
As before, the turbine towers appear darker than they probably would in a real photograph or in
real life.
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Proposed 20 MW Windfarm

Figure 3.16.3-2. Ground Level View from the Northeast
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Discussion

WSB-Hawaii believes that it has designed the Zond Z-48 wind turbine with concern for
aesthetics as discussed previously. WSB-Hawaii also believes that ZPAC has designed the
proposed windfarm project in line with emerging industry aesthetics guidelines to minimize
visual impacts. The potential impacts are as follows.

Visual Intrusion

Wind turbines and windfarm arrays can become intrusive to observers when the
turbines stick out or become dominant objects on the existing landscape. The wind turbines
take attention away from existing topographic features and other manmade objects. ZPAC has
taken steps to promote visual uniformity and reduce visual clutter and to integrate the windfarm
with the existing landscape.

Despite these precautions, it is possible that some observers may still feel that the
windfarm is intrusive. This will depend, in part, on the observer's vantage point. Because of
the remote siting of the windfarm on Conservation Land, there will be a limited number of
vantage points from which non project-related observers would be able to see the windfarm.

First, it is not likely that the closest residents will see windfarm on a daily basis. Due to
the remote siting of the windfarm, no one lives within 2.25mi (8.6km) of the windfarm or works
on a daily basis in the study area. The closest inhabitants are along the coast near towards
Maalaea and an elevation more than 610m (2,000ft) fower than the proposed site.

Second, the windfarm would not be visible from along the main highway from Maalaea
to Lahaina or from Maalaea. The windfarm may be visible from vantage points across Maalaea
Bay in Kihei and farther up the slopes of Mt. Haleakala. From the vantage points, which would
be over 10km (6.2mi) away, the average person would probably not even see the windfarm,
unless they were specifically looking for it (Refer to Figure 3.16.3-3).

Third, there may be impacts to the viewplanes along the Old Lahaina Pali Trail.
Concerns were expressed by Mr. Mike Baker of the DLNR Na Ala Hele Trails and Access
Program at the December 18, 1998 ZPAC meeting with DLNR staff. ZPAC's goal is to site the
wind turbines to reduce any adverse impacts. For example, hikers on the trail will not be able to
see all of the wind turbines. Hikers might be able to see parts of up to six to eight towers and
wind turbines from various points along a mile or section of the trail from near where the trail
crosses the Manawainui Guich to where the trail joins the main jeep road. Mr. Baker indicated
that approximately 50 people hike the trail per month.

Fourth, the windfarm may be visible to passengers and crew on the correct side of aircraft
in landing or takeoff patterns from the Kahului airport or to personnel on helicopter flights around
the island. Again, these potential observers may not actually notice the wind turbines unless they
are specifically looking for them (See Figures 3.16.2-2, 3.16.3-1, and 3.16.3-4.

Visual Amenity

Some observers may object to the windfarm if they feel that its presence resuits in a loss
of visual amenity. WSB-Hawaii recognizes this possibility, but feels that this concem would be
more likely if many people lived near the turbines or saw the turbines on a regular basis. This is
not the case. As discussed above, the number of people that would actually see the turbines
would most likely be small compared to the community at large. In fact, WSB-Hawaii believes
that the people most likely to see the turbines, other than site or DLNR personnel, would be hikers
on the Old Lahaina Pali Trail.
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Project Utility and Benefits

How the observer views the utility of the project and its potential benefits could influence
his overall assessment of visual impact. Assume first that an observer already views the
project as aesthetically pleasing. WSB-Hawaii believes that if he recognizes the utility and
benefits of the project, this would enhance his already positive response. If for some reason,
the observer does not recognize these benefits, he may become indifferent as to the issue of
visual impact. In the worse case, as discussed previously, if too many wind turbines do not run,
are broken and are not fixed, the observer may have a negative response,

Assume now an observer views the windfarm as visual intrusive or that the project would
result in a loss of visual amenity. If this observer recognizes the overall project utility and
benefit, this may cause him to alter his assessment of the overall visual impact.

Given the overall positive response to date, WSB-Hawaii believes the potential positive
benefits of the proposed project are being recognized and tend serve to offset some concems
about visual impact. Note: at the Public Hearing conducted by DLNR on January 13, 1999 at
the Kihei Elementary School in Kihei, no one expressed concern that the project would have a
visual impact on the community.

Evaluation

WSB-Hawaii is basing its evaluation of three key factors; visual intrusion, visual amenity
and project utility and benefits. Based on the preliminary discussions ZPAG has conducted,
comments received from DEA reviewers, and the comments received at the January 13, 1999
Public Hearing, WSB-Hawaii does not believe that most observers would find the windfarm to
be visually intrusive or that its presence would result in a loss of visual amenity to the
community. The community appears to recognize the utility of the project and its potential
benefits. In fact, at the Public Hearing one commentor asked if it were possible to accelerate

the schedule for constructing the windfarm. WSB-Hawaii believes it is possible that most
observers, regardless of their vantage point, might view the windfarm as visually aesthetic,

Based on the above, WSB-Hawaii believes that the overall visual resource impacts
would be “non significant.” With mitigation, the impacts could be reduced further as discussed
below. Refer to Table 3.1-2fora summary of the environmental consequences of the proposed
action and mitigation measures program,

3.16.4 Mitigation Measures

Discussion

WSB-Hawaii recommends that ZPAC follow-up directly with all the Parties that have
concerns about visual impact of the project as a result of their review of this FEA. ZPAC has
indicated it will work closely with all Parties to address and resolve all concerns.

Evaluation

Based on these mitigative measures, ZPAC anticipates that concems can be addressed
and there will be less concern regarding visual impact. Therefore, ZPAC evaluates the overall
impact of the project on the community to be “negligible” following the implementation of the
mitigative measures.
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3.17 Community Acceptance

This section includes an introduction to the issues relevant to community acceptance of
windfarms, identification and evaluation of the community acceptance issues relevant to the
proposed 20 MW windfarm, and a discussion of the need for mitigation measures, including an
evaluation of the impact consequences of the proposed project (Refer to Table 3.1-2 for a
summary of the environmental consequences of the proposed action).

3.17.1 Introduction

Development of a windfarm is much like any other power plant. The developer must
gain access to a suitable site, plan and engineer the project, acquire permits and approvals for
construction and operation, secure financing, and, if a non-utility entity, negotiate a power
purchase agreement to secure a market for the electricity that the windfarm would harvest.

Experience with previous windfarm development suggests windfarm developers seek
public interest and comment as early in the planning process as possible. In any case, the
public most certainly will be involved during the permitting phase. While the opinion surveys
have shown strong public support for wind energy, there may be concerns about specific
projects.

Overall, the approving officials will seek to answer the basic question -- is the proposed
windfarm an appropriate use of the land on which it is to be sited? The answer depends, in large
part, on the designation and zoning of the land. For example, if the land is private and zoned
agricultural, wind energy is a pre-permitted use in Hawaii. [f the proposed site is on State
conservation lands, wind energy use is permitted, subject to an application for and approval of a
Conservation District Use Permit (CDUP). The application for the CDUP requires a thorough
review of all potential environmental impacts via the EA/EIS process.

The issues required to be addressed in the EA/EIS will impact whether the community
accepts or opposes a specific project. All members of the community should ask if the
proposed project is an appropriate use of the land. The community as a whole may also ask:
(1) are the project’s proposed benefits worth their costs? and (2) would the windfarm be a good
ngighbor?

Note: WSB-Hawaii defines the community as a whole to include the approving agency,
other government agencies, community groups, the utility company, the site landowner, other
landowners and neighbors, environmental groups and the general public. WSB-Hawaii
believes each applicant has the obligation to discuss the project with all interested Parties in the
community. Consequently, each interested Party would evaluate and determine whether they
would support or oppose the project.

Typically, the EA preparer identifies, discusses, and evaluates key issues relevant to a
proposed action. This process is oriented towards identifying and resolving potential negative
impacts (or costs) to the proposed action. WSB-Hawaii believes the process can also reveal
potential positive impacts (or benefits) of the proposed action.

The generic benefits and costs of proposed windfarm development are summarized
below. This summary incorporates discussion of these issues as presented in Sections 3.4
through 3.16 and also benefits and costs identified by the National Wind Coordination
Committee (National Wind Coordination Committee, 1987).
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Experience has shown that windfarms can provide a number of benefits to a community
when the windfarms have been properly sited, designed, constructed and implemented. These
potential benefits include:

e generation of electricity at competitive prices for resale by local utilities;

e protection of utilities and ratepayers from risks associated with changing fuel prices,
new environmental regulations, uncertain ioad growth and other unpredictable costs;

e the proposed land use is compatible with other uses, e.g., livestock grazing and
agriculture, hunting;

e creation of new business and jobs, keeping energy dollars circulating in local
economies and reducing reliance on imported energy. This improves local, state or
regional trade balances; and

e reduction of utility-generated air pollutant emissions through avoidance of fossil fuel
use, helping utility’s meet environmental regulations and satisfy their customers’
desire for clean power sources.

Experience has also shown that windfarms can result in costs to the community if the
windfarms have not been properly sited, designed, constructed or operated. These potential
costs include:

o preclusion of other important uses of the land;

+ damage to local soils, e.g., erosion due to improper design, construction and
maintenance of roads;

 impacts on local flora and their habitats, e.g., sensitive plants that are not identified
and avoided, and disturbed flora that are not relocated or replaced;

e impacts on birds and other wildlife and their habitats, e.g., wind turbines may pose a
threat to birds and/or their habitat;

o impacts on cultural resources, e.g., archaeological sites, possible restriction on entry
and right of way to other users of the site;

e acoustic emissions (noise) which may disturb neighbors, or workers and other users
of the site; and

e visually intrusion to some observers or a perception of a loss of visual amenity.

Experience of windfarm developers to date suggests that it takes a concerted and
conscientious effort during the planning, implementation and operational phases of windfarm
projects to maximize the potential benefits while minimizing the costs. While it is desirable to
eliminate all the costs (negative impacts), this may not be possible. WSB-Hawaii believes the
overall process can be optimized by soliciting public comment early in the process and by
addressing and resolving all public concerns. This process starts in the initial planning phase
and continues throughout the construction and operation of the windfarm.

3.17.2 Potential Impacts

This section includes a discussion of the issues that impact community acceptance,
identification and discussion of potential benefits and costs, and a preliminary evaluation of
community acceptance of the proposed 20 MW windfarm project.
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Discussion

This discussion includes introductory comments on community awareness on Maui and
preliminary community attitudes and concerns about the proposed project.

Community Awareness

Community awareness regarding energy projects has steadily increased over the last
decade on Maui (Personal Communication: Kal Kobayashi). More people are becoming
knowledgeable and concerned regarding the impact of fossil fuel sources on the environment.
They are also becoming more aware of alternatives to fossil fuels. In par, this is due to County
and State public outreach programs to inform the public of energy-efficiency and renewable
alternatives. It is also part of a nation-wide growing awareness about impacts on the global
climate due to human activity.

Consequently, there is increasing scrutiny of new energy project proposals. When a new
source of power is needed, people are becoming more concerned about the type of power plant,
where it would be constructed, and how it would impact the local community and environment.

Community Attitudes and Concerns

ZPAC has discussed the proposed 20 MW windfarm with a number of government
agencies, environmental and community groups and citizens. The government agencies
contacted include the USDOI, the FAA, the National Park Service, the US Army Corps of
Engineers, the State of Hawaii DLNR, DBEDT, DOH, DOT and the County of Maui. Within
DLNR, ZPAC also contacted the DLNR's Na Ala Hele Trails and Access Program. The
environmental and community groups include the Hawaii Audubon Society, the Sierra Club, the
Environmental Conservation Council, the Union of Concerned Scientists, the National Wildlife
Federation, the Life of the Land, the American Lung Association and Maui Tomorrow. A
number of these Parties were also contacted during the preparation of the EA for the
installation of wind monitoring equipment. Refer to Section 6 for a list of the Parlies contacted.
and specific comments on the DEA.

Overall, reaction to the proposed project has been positive and supportive. However,
some concerns have been expressed four key areas. See Section 6 for copies of the
comments from the reviewers of the DEA and ZPAC's response to those comments. The key
issues raised include concern about the potential impacts on flora (especially native plants),
birds {especially endangered species such as the Nene) and other wildlife, cultural resources
(archaeological sites and the Old Lahaina Pali Trail) and visual resources. Each of these
issues has been discussed in the previous sections of this FEA. ZPAC has proposed mitigative
measures to reduce the severity of the negative impacts that have been identified. These
measures must be weighed in terms of the project’s overall benefits and costs.

Benefits and Costs

WSB-Hawaii believes the thorough discussion, evaluation and assessment of the issues
presented in Section 3 have identified both the positive impacts (or benefits) and the potential
negative impacts (or costs) of the proposed action. WSB-Hawaii believes the key issues have
been identified and addressed in this EA. The potential benefits and costs are summarized below.

Benefits

Wind projects can provide a number of benefits. These have been discussed from the
project development perspective in Sections 2.5 and from the environmental perspective in
Section 3. WSB-Hawaii believes the potential benefits of the proposed project include:
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e an appropriate use of the Conservation District land in the Ukumehame ahupua’a,
that would provide a direct revenue benefit to the state and be compatible with other
— existing or potential uses of the land.

' ¢ and estimated $7M in land use revenues to the State over the projected 25 year
lifetime of the windfarm (see Sections 3.4 and 3.10);

e sale of electricity to MECO for resale to their Maui customers. The project will help
b MECO show its support for cost-effective renewable sources;

~ e diversification of Maui’s generation mix and reduction of vulnerability to fuel supply
- disruptions and price “spikes,” such as what occurred during the Persian Gulf War.

Improvement of Maui's energy security and supports the State energy goal ir
— reducing the State’s dependence on imported energy sources.

¥ ¢ The cost of the wind energy is known and subject only to negotiated cost of living
increases. WSB-Hawali estimates that the project would save the ratepayers $13M
= over the projected windfarm lifetime (see Section 3.10);

» increasing the use of indigenous fuel sources, which is another important State energy
goal. WSB-Hawaii estimates that $38M (102,000 barrels a year at $15/barrel) would
be saved over the windfarm lifetime. This $38M would recirculate on Maui and in

e Hawaii (see Section 3.10);

po e creation of significant economic activity on Maui, e.g., $10M in construction
- contracts, $3.75M total in job-related income, both from temporary and permanent
positions, over the windfarm lifetime (see Section 3.10);

_ e an estimated $6M in tax revenues from excise tax paid on construction and
e operation materials and income tax paid by the windfarm employees and consultants
over the windfarm lifetime (see Section 3.10);

e protection of Maui's environment through the avoidance of fossil-fue! use and its
resulting air emissions. WSB-Hawaii estimates that the project would avoid almost
86 million pounds of pollutants/year, including over 92 thousand pounds of carbon
monoxide, over 85 million pounds of carbon dioxide, over 287 thousand pounds of
b nitrogen oxides, almost 150 thousand pounds of sulfur oxides, over 55 thousand
pounds of particulates, and almost 32 thousand pounds of volatiie organic
! compounds (see Section 3.13);

! : e protection from possible new environmental regulations, e.g., reduces the risk
Lo associated with possible taxes on carbon emissions or mandated carbon emission
reductions (see Section 3.13); and

e contributions to a native plant and the Nene propagation programs.

- Costs
- There are some potential costs (or negative impacts). These have been discussed in
1‘_; detail in Sections 3.4 through 3.16. The more important of these are impacts on:
; » flora and their habitat — ZPAC plans to conduct follow-up surveys before finalizing
S turbine site and ancillary building locations and road routes, and to support a native
b plant propagation program — see section 3-7;
.
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e avifauna species and their habitat — ZPAC's goal is avoid injury to avifauna and
damage to their habitat. ZPAC Proposes to continue monitoring for downed birds
near the meteorological towers, plan and coordinate additional surveys with
DLNR/DOFAW, develop additional mitigation measures, including contributions to
the Nene propagation program. See section 3.8 for more details;

* cultural resources - MECO's survey and archaeological survey conducted by IARI|
for ZPAC have not uncovered any archaeological sites in the study area. ZPAC
plans an additional survey if any portions of the upper spur are to be relocated.
ZPAC's O&M manual would include a protocol should any historic remains be
inadvertently uncovered during construction. The DLNR Na Ala Hele Trails and
Access Program has expressed the concern that the project will impact viewplanes
along the Old Lahaina Pali trail. See section 3.9 for more details; and

¢ visual resources — The community as a whole has not expressed the concern that
the project will result in significant visual impacts. ZPAC has provided computer-
simulated photographs which depict the proposed windfarm from a number of
viewpoints. WSB-Hawaii that only a small number of people, principally hikers, will
actually see the wind turbines. See section 3.16 for more details.

Note: WSB-Hawaii recognizes that not all potential costs have been highlighted in this
section, but believes they have been adequately addressed throughout this document. It is
possible that some readers may identify issues or concerns that have not been addressed.
WEB-Hawaii recommends that ZPAC continue to solicit inputs regarding any unidentified issue
from any interested Party and to discuss any concerns.

Evaluation

WSB-Hawaii believes that community acceptance of the Proposed project starts with the
overall question of land use. As developers pursue project opportunities, the question is first
broached with landowners and approving agencies. Ultimately, to gain approval by the
appropriate agency, the developer must gain support for the project by the community.

As discussed previously in Section 3.4, the question of land use involves a number of
elements that may be impacted directly by the proposed action, e.g., “topography, geology and
soils” (Section 3.5), “hydrology and water resources” (Section 3.6), “terrestrial flora” (Section
3.7) and “fauna” (Section 3.8).

Similarly, the question of community acceptance involves all of elements that may be
impacted, e.g., those noted in the previous paragraph, plus the remainder of those discussed
herein, e.g., “Air Quality and Meteorology” (Section 3.13), “Noise” (Section 3.14), “Cultural
Resources” (Section 3.9), “Socioeconomics” (Section 3.10), “infrastructure” (Section 3.11),
“Public Services and Fagilities” (Section 3.12), “Electrical Magnetic Fields" (Section 3.15), and
“Visual Impact” (Section 3.186).

As a means of evaluating the community acceptance, WSB-Hawaii believes the
responses to the three key questions noted at the beginning of this section are relevant:

* Question #1 -- is the proposed project an appropriate use of the land? Yes. WSB-
Hawaii believes the proposed action is Supported by the community as an appropriate
and acceptable use of Conservation District Land. The Maui County Pian indicates
use of Conservation District Land for wind energy and other renewable energy projects
as a goal (See Section 4.3.1). This evaluation assumes that the proposed mitigative
measures are accepted as sufficient to ameliorate the potential impacts;

Section 3 3-95 January 27, 1989



Kaheawa Pastures Windfarm FEA Final

e Question #2 -- are the project’s proposed benefits worth their costs? Yes. As

discussed above and in Sections 3.10 (Socioeconomics) and 3.13 (Air Quality),

~ there are a number of quantifiable energy, economic and environmental benefits
accruable to the proposed project. WSB-Hawaii believes these benefits far exceed

the potential costs that have been identifies. In part, this evaluation assumes that the

—_ mitigative measures are accepted as sufficient to ameliorate the potential costs; and

. e Question #3 -- would the windfarm be a good neighbor? Yes. WSB-Hawaii believes
the community would see and value ZPAC as a good neighbor, based on the initial

— inputs received from government and private parties, and ZPAC's project design and

implementation approach, including their proposed mitigative measures program.

Finally, an evaluation of the severity of total impact on community acceptance must
- include all elements discussed herein. Specifically, the severity can not be less than the
L severity for any of these elements. Therefore, WSB-Hawaii evaluates the severity of the
potential impacts of the proposed action on community acceptance to be ‘significant.” With

p— mitigation, WSB-Hawaii believes the impacts could be reduced further as discussed below.

= 3.17.3 Mitigation Measures

i Discussion

All of the potential impacts have been discussed in the previous sections. Specifically,
WSB-Hawaii has not identified any new potential negative impacts that have not been
, discussed previously. In all cases, WSB-Hawalii has concluded that the mitigative measures
ot program would reduce the severity of the impacts such that the specific impacts would be
negligible, none, or beneficial.

| ZPAC plans to continue to discuss the proposed project with the community and to
solicit comments. WSB-Hawaii anticipates that there could be additional questions and
P concemns from the community on the project proposal. WSB-Hawaii recommends that ZPAC
work closely with all Parties to address and resolve all concerns.

Evaluation

Based on implementation of these mitigative measures as summarized in the previous
= subsection and discussed in detail throughout this document, WSB-Hawali evaluates the overall
impact of the project on the community to be “non-significant.”
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4. Relationship to Land Use Plans, Policies and Controls

This section describes the relationship of the proposed 20 MW windfarm project to the
goals and objectives of Federal, State and County plans, policies and land controls that pertain
to development of wind energy.

41. Federal

There are no known Federal plans that directly relate to or influence the proposed action.
The three known Federal policies which do relate to and influence the proposed action are:

e FAA Rules. The Federal Aviation Administration (FAA) requires Sponsors of a

Construction Project to file a “Notice of Construction or Alteration” when the Project
has certain characteristics. For example, one such characteristic is when the
construction includes a structure of more than 61m (200ft} in height above the
ground level at its site. ZPAC has filed a notice with the FAA, since the height of each
of the wind turbine blades (pointed when vertically upward) exceeds 61m (200ft).

The FAA has subseguently determined that the proposed project would not be an
obstruction to air navigation under Part 77 of Federal Aviation Regulations. Since
the height of the turbines including the blades would exceed 61m (200ft), lighting is
required to alert pilots. For this project, the FAA has approved lighting with a steady
burning red obstruction fight on the top of every other turbine nacelle.

DOI U. S. Fish and Wildlife Service. The DOI Fish and Wildlife Service, administers
the Federal Endangered Species Act of 1973. DOI normally becomes involved in
projects where Federai lands and or funds are to be used. This is not the case for
this project. DOI could also become involved if it, or another federal agency, took an
action that could materially affect the project.

In the case of this project, there is a potential trigger associated with the FAA’s
review of the “Notice of Proposed Construction or Alteration” filed by ZPAC. If the
FAA determined that their action could impact an endangered specie, they would
initiate a Section 7 consultation pursuant to the Endangered Species Act. However,
the FAA did not make this determination (See Section 4.1). A copy of the FAA form
is included in Section 6.

Army Coms of Engineers. ZPAC has proposed to improve and utilize a spur road
that extends from near Puu Anu to the upper area of the project site. This spur
crosses the upper portion of the Manawanui Guich. Subject to further review of the
proposed use of the upper spur for site access, the Army Corps of Engineers could
become involved, if they determine that this upper portion of Manawainui Gulch falls
under their jurisdiction. If this is the case, the Corps of Engineers would coordinate
with DLNR’s Water Resource Division. See Sections 3.6.1 for additional discussion.

4,2, State

The Hawaii statutes, plans, policies and programs that apply to the proposed 20 MW
windfarm project include: the State Constitution; State Land Use and Conservation and
Resources Laws; the Hawaii State Plan; the Hawaii Energy Plans and Policies; the
Na Ala Hele Trails and Access Program; and the Coastal Zone Management Program

Section 4
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4.2.1. State Constitution
The proposed windfarm is consistent with Article X, Section 1, of the State Constitution:

“For the benefit of present and future generations, the State and its political
subdivisions shall conserve and protect Hawaii's natural beauty and all natural
resources, including land, water, air, minerals and energy sources, and shall
promote the development and utilization of these resources in a manner consistent
with their conservation and in furtherance of the self-sufficiency of the State.”

Specifically, the windfarm would help protect the environment through the avoidance of
fossil fuel use. This means that less pollutants would be emitted on Maui. WSB-Hawaii believes
the windfarm can be designed, constructed and operated that would not significantly impact the
natural beauty of the proposed site. See Sections 3.10 and 3.16 for more details.

4.2.2, State Land Use Law (HRS Chapter 205) and Conservation and Resources
Law (HRS Chapter 183)

The proposed windfarm site lies within the Ukumehame ahupua'a of West Maui. Per HRS
Chapter 205, the land is designated Conservation District and is owned by the State. The State's
custodial agency is the Department of Land and Natural Resources (DLNR).

Use of the land requires submittal of a Conservation District Use Application (CDUA) for
review and approval by the Board of Land and Natural Resources (BLNR) and issuance of a
Board Permit. Per HRS Chapter 183, Use of Conservation District land also triggers the need for
an environmental assessment (EA) and, if necessary, and Environmental fmpact Statement (EIS).
The EA is submitted and approved as part of the CDUA. The approval of the Board Permit is
contingent, in part, upon acceptance of the EA (or EIS) by DLNR.

The proposed windfarm site and the proposed new access road lie within the “General”
subzone of the Conservation District. WSB-Hawaii believes the proposed windfarm is a use
consistent with the objectives of the more restrictive Conservation District Protective Subzone
(See discussion in Section 3.3.2). Specifically, Section 13.5.22 of DLNR Conservation District
Rules, identifies “energy generation facilities utilizing the renewable resources of the area (e.g.,
hydroelectric or wind farms” as a permittable “Public Purpose Use” in the “Protective” subzone.
The land use is subject to issuance of a “Board Permit.”

4.2.3. Hawaii State Plan (HRS Chapter 226, Revised 1989)

The Hawaii State Plan provides a long-range guide for Hawaii's future. It includes State
goals, objectives and policies, and specifies a state-wide planning system to implement them.
The construction and operation of the proposed 20 MW windfarm is consistent with and
supports many of the State’s long-term goals and policies. The most relevant portion of the
State plan is Section 226-18, Objectives and Policies for Facility Systems - Enerqv/T. elecom-
munications, which in relevant pan, reads:

(@) Planning for the State’s facility systems with regard to energy/
telecommunications shall be directed towards the achievement of the
following objfectives:

(1) Dependable, efficient and economical state-wide energy and tele-
communication systems capabie of support the needs of the people,
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(2) increased energy self-sufficiency where the ratio of indigenous to
imported energy use is increased, and

(3) Greater energy securily in the face of threats to Hawaii's energy
supplies and systems.

The proposed 20 MW windfarm supports all three elements of this policy presented
above: (1) the purpose of the windfarm is to provide reliable power of acceptable quality to
MECO, (2) the windfarm would increase the ratio of indigenous resources used on Maui to
generate electricity, and (3) the windfarm would reduce amount of fossil fuels needed by MECO
to generate electricity. See Section 3.10 for more details.

4.2.4 Hawaii Energy Plans and Policies

State Enerqy Functional Plan
The State Energy Functional Plan describes objectives, policies and implementing

actions in the following areas:
e Energy Conservation and Efficiency,
e Alternate and Renewable Energy,
e Energy Education,
e Legislation,
e Integrated Energy Management, and
e Energy Emergency Preparedness.

The goals and objectives of the State Energy Functional Plan and the Integrated Energy
Policy that flows from the plan address generation, alternate energy sources, reduction of
dependency on imported energy use and conservation

Hawaii Integrated Energy Policy

DBEDT has developed an integrated energy strategy for the State, entitled the Hawaii
Energy Strategy (DBEDT, 1995). The primary goals of the HES are:

e Increased diversification of fuels and sources of supply of these fuels;
o Increased energy efficiency and conservation;

e Development and implementation of regulated and non-regulated energy development
strategies with the least possible overall costs to Hawaii’s society;

e Establishment of a comprehensive energy policy analysis, planning, and evaluation
system;

e Increased use of indigenous, renewable energy sources; and

e Enhanced contingency planning capability to effectively contend with energy supply
disruptions.

Similar to Hawaii State Energy Function Plan, the proposed windfarm is consistent with
these goals of the Hawaii Energy Strategy.
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4.2.5 Na Ala Hele Trails and Access Program

The Na Ala Hele Trails and Access Program was established in 1988 by Act 236 (Chapter
198D, HRS). Program responsibility, assigned to DLNR, includes planning, developing, acquiring,
constructing and coordinating a statewide trail and access system. The pProgram intent is to
ensure adequate public access to coastal and rmountain areas consistent with sound conservation
principles. The program’s vision statement is:

To develop, via the Na Ala Hele Program, a trail and access network and
management system which;:

® provides a broad range of recreational, cultural, religious, and subsistence
opportunities for all of Hawaii's people, and

® helps to conserve Hawaiji's cultural heritage and environment.
o g

The Lahaina Pali Trail has been designated a demonstration trail on the Na Ala Hele
Trails and Access Program and is the first trail so designated on Maui. The trail is 7.2km (4.5mi)
long, starting from near Ukumehame County of Maui Beach Park and ending near Pu'u Hele. it

to the viewplanes along the trail. See also discussion of visual impacts in Section 3.16.
Consequently, WSB-Hawalii believes that the proposed windfarm would not compromise the
ability of the trail to meet the objectives of the Na Ala Hele Trails and Access program.

4.2.6 Coastal Zone Management Program

The mission of the Hawaii Coastal Zone Management (CZM) Program is to balance marine
and coastal resources protection and sustainable economic development, anticipating emerging

entire state including all marine waters seaward to the extent of the state’s police power and
management authority, including the 12-mile U. S, territorial sea and all archipelagic waters.
The program is built upon ten policy areas including objectives and policies.

Objectives. The CzM Management Program objectives and an assessment of the
proposed windfamn project's potential impacts are as foliows:

(1) Recreational Resources — to provide coastai recreational opportunities accessible
to the public and protect coastal résources uniquely suited for recreational activities
that cannot be provided elsewhere.

WSB-Hawaii Assessment. The proposed action would not impede access to beaches
or recreational resources, such as the Old Lahaina Palj Trail (See Section 4.2.5).

' See Hawaii CZM Program website: http:/www.hawaii.gov/dbedt/czm/index.himi.
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(2) Historic Resources -- to protect, preserve, and where desirable, restore those
natural and manmade historic and prehistoric resources in the coastal zone
management area that are significant in Hawaiian and American history and cuiture.

WSEB-Hawaii Assessment. No archaeological sites have been identified on the
project site or along the proposed access route to the site (See Section 3.9 for
discussion on cultural resource issues).

(3) Scenic and Open Space Resources - to protect, preserve, and where desirable,
restore or improve the quality of coastal scenic and open space resources.

WSB-Hawaii Assessment. The proposed project will not affect the use or quality of
the coastal scenic or open space resources. Where wind turbines would be seen
from along the Old Lahaina Pali Trail or from a greater distance (e.g., from Kihei),
the area is already affected by the presence of the utility’s 69 KV transmission line.
The presence of the wind turbines will not be visually intrusive or result in a loss of
visual amenity (See Section 3.16 for discussion on visual impact issues).

(4) Coastal Ecosystems - to protect valuable coastal ecoystems, including reefs, from
disruption and minimize adverse impacts on all coastal ecosystems.

WSB-Hawaii Assessment. The project would not impact marine ecosystems. There
is some potential for negative impact on flora and fauna in the project area. Theses
impacts are considered non-significant given the mitigation measures that have
been proprosed (See Sections 3.7 and 3.8).

(5} Economic Uses - to provide public or private facilities and improvements important to
the state’s economy in suitable locations; and ensure that coastal dependent develop-
ment such as harbors and ports, energy facilities, and visitor facilities, are located,
designed, and constructed to minimize adverse impacts in the coastal zone area.

WSB-Hawaii Assessment. The project will provide electricity to the utility for the
benefit of Maui. The project will provide net positive economic benefits due to the
avoidance of fossil fuels (See Section 3.10).

(6) Coastal Hazards - to reduce hazard to life and property from tsunamic, storm
waves, stream flooding, erosion, subsidence, and poliution.

WSB-Hawaii Assessment. The proposed project area is well above the tsunami and
storm wave inundation zones. Proposed access to the site includes a crossing of
the upper portion of Manawanui Gulch. The improvements of the existing access
road in that area will be subject to a Stream Channel Alternation Permit (SCAP) to
be authorized by the Water Commission. The project would not be a source of or
generate any air or water pollution (See Sections 3.5 and 3.6 for discussion of
topography, geclogy and soils and hydrology and water resources)

(7) Managing Development - to improve the development review process, communica-
tion, and public participation in the management of coastal resources and hazards.

WSB-Hawaii Assessment. This objective does not apply to the project.

(8) Public Participation - to stimulate public awareness, education, and participation in
coastal management; and maintain a public advisory body to identify coastal
management problems and provide policy advice and assistance to the CZM Program.

WSB-Hawaii Assessment. This objective does not apply to the project.
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(9)

Beach Protection - to protect beaches for public use and recreation: locate new
structures inland from the shoreline setback to conserve open space and to
minimize loss of improvements to erosion.

WSB-Hawaii Assessment. This cbjective does not apply to the project.

(10) Marine Resources - to implement the state's ocean resources management plan.

WSB-Hawaii Assessment. This objective does not apply to the project.

Policies. The CZM Management Program policies and an assessment of the proposed
windfarm project’s potential impacts are as follows:

(1)

(2)

)

(4)

(5)

(6)

Recreational resources - to provide adequate coastal recreational opportunities,
e.g., shoreline recreational resources, such as surfing sites, fish ponds and sand
beaches

WSB-Hawaii Assessment. The proposed project will not impact this policy. The
proposed project is set-back two miles from the shoreline and will not impact
access to these shoreline recreational resources.

Historic resources - to identify, analyze and preserve significant archaeological
resources

WSB-Hawaii Assessment. The proposed project will not impact the CZM policies on
historic resources. No archaeological sites have been identified on the project site
or along the proposed access route to the site (See Section 3.9 for discussion on
cuitural resource issues).

Scenic and open space resources - to identify valuable scenic resources in the
CZM area, ensure that new developments are compatible with preserving these
resources, and preserve, maintain, and, where desirable, improve and restore
shoreline open space and scenic resources.

WSB-Hawaii Assessment. The proposed project will not impact this policy. The
proposed site would be located well above the shoreline at 2,000' to 3,200’
elevation and set-back from the shoreline by approximately two miles.

Coastal ecosystems - to preserve valuable coastal ecosystems, including reefs, of
significant biological or economic importance, minimize disruption or degradation to
coastal water ecosystems and promote water quantity and quality planning.

WSB-Hawaii Assessment. The proposed project will not impact this policy.

Economic uses - to concentrate coastal dependent development in appropriate
areas, minimize adverse social, visual and environmental impacts, and direct the
location and expansion of coastal dependent developments to areas presently
designated and used for such developments.

WSB-Hawaii Assessment. The proposed project will not impact this policy.

Coastal hazards - to develop and communicate adequate information about storm
wave, tsunami, flood, erosion, subsidence, and point and nonpoint source pollution
hazards, control development in areas subject to these coastal hazards, comply
with the Federal Flood Insurance Program, prevent coastal fiooding from inland
projects, and develop a coastal point and nonpoint source pollution control
program.

WSB-Hawaii Assessment. The proposed project will not impact this policy.
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(7) Managing development - to use existing law effectively to manage present and
future coastal zone management, facilitate permit applications in a timely manner
and communicate potential impacts early in the development cycle to the public.

WSB-Hawaii Assessment. The proposed project will not impact this policy.

(8) Public participation - to maintain a public advisory board, disseminate information
to the public and organize workshops, policy dialogues and site-specific mediations.

WSB-Hawaii Assessment. The proposed project will not impact this policy.

(9) Beach protection - to locate new structures inland from the shoreline setback,
prohibit construction of private erosion-protection structures except when beneficial,
and minimize construction of public erosion-protection structures seaward of the
shoreline.

WSB-Hawaii Assessment. The proposed project will not impact this policy.

(10) Marine resources - to exercise an overall conservation ethic and practice steward-
ship in the protection, use and development of marine and coastal resources,
assure that use and development is sound, coordinate management activities,
partner with federal agencies, and promote research, including new, innovative
technologies for exploring, using or protecting marine and coastal resources.

WSB-Hawaii Assessment. The proposed project will not impact this policy.
42,7 DLNR Conservation District Use Criteria

All uses of state-owned land, pursuant to Section 13-5-2, Hawaii Administrative Rules
(HAR), require that a Conservation District Use Application (CDUA) be filed with DLNR and
approved by the Board of Natural Resources (Board) prior to its initiation.  As part of the
CDUA, the applicant must demonstrate that the proposed use is consistent with DLNR's
Conservation District Use Criteria. A discussion of these criteria as they apply to the proposed
projectin as follows:

(1) The proposed land use is consistent with the purpose of the Conservation District;

Per DLNR Administrative Rules, Title 13, Chapter 5 (which are based on Hawaii
Revised Statues, Chapter 183 authority), land use is regulated in the Conservation
District “for the purpose of conserving, protecting, and preserving the important natural
resources of the State through appropriate management and use to promote their
long-term sustainability and the public health, safety and welfare.”

The purpose of the proposed project is to develop a windfarm in an environmentally-sound
manner on Maui and to sell renewable electricity to MECO. The needs of the proposed
project are to provide 20 megawatts (MW) of wind generated electricity towards the
growing electrical energy demand of Maui, to support the State’s policy to reduce Hawai's
dependence on imported energy sources, and to help protect the State’'s environment.
The windfarm is consistent with the purpose of the Conservation District and will support
accomplishment of the objectives of the Conservation District as follows:

(a) construction of the windfarm will displace only 8.7 acres in a long, narrow 200 acre
band of the Conservation District land. The windfarm includes the wind turbines,
operations and maintenance building, site substation, meteorological towers and all

" Conservation District Use Application (Rev. 12/94), SOH, DLNR.
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intrasite and access roads. Note: all intrasite electrical distribution lines will be buried.
The land to be developed is a very smali fraction of the total fand in this portion of the
Ukumehame District. Virtually none of the District’'s resources are used during the
construction and operation of the windfarm. The windfarm is compatible with the
existing and contemplated uses of the district:

(b) should the windfarm cease operation, the land can be easily restored to its existing
condition. Therefore, there are not long-term negative impacts to the land;

(c) there are potential significant negative impacts to fauna (e.g., the endangered Nene) in
the project area. These impacts need to be studied further; and

(d) there are positive impacts to the environment and the economy due to the offset of
fossil fuel use.

The proposed land use is consistent with the objectives of the subzone of the land on
which the use will occur;

Per DLNR Administrative Rules, Title 13, Chapter 5§ (which are based on Hawaii
Revised Statues, Chapter 183 authority), there are 12 permitted uses in the
“protective” subzone. One of these, P-5 (Public Purpose Uses), includes:

“Transportation systems, transmission facilities for public utilities, water
systems, energy generation facilities utilizing the renewable resources of the
area (e.g., hydroelectric or wind farms) and communication systems and other
such land uses which are undertaken by non-governmental entities which
benefit the public and are consistent with the purpose of the conservation
district.”

Referencing Section 3.3.2 in theFEA (and noted below), the proposed windfarm would
be located primarily in the “General” Subzone. Uses within this zone are generally
less restrictive that in the “Protective” Subzone.

Thus, the identified windfarm, if found to be consistent with DLNR policy is a potential
land use in the Conservation District, subject to approval and issuance of a
Conservation District Land Use Permit.

The proposed land use complies with provisions and guidelines contained in Chapter
205A, Hawaii Revised Statutes (HRS), entitied “Coastal Zone Management,” where
applicable;

The proposed project is in compliance with the Coastal Zone Management Program
as discussed in Section 2.4.7.

The proposed land use will not cause substantial adverse impact to existing natural
resources within the surrounding area, community or region;

WSB-Hawaii has identified and summarized the potential consequences (impacts) by
category. The categories include land use, topography, geology and soils, hydrology,
terrestrial flora, fauna, cultural resources, socioeconomics, infrastructure, public
services and facilities, air quality and meteorology, noise, electro-magnetic fields,
visual impact and community acceptance. The significance of the consequences was
evaluated using guidelines established in Section 12, Chapter 200, Title 11, State of
Hawaii (SOH) Department of Health, Administrative Rules as authorized by Chapter
343, HRS. WSB-Hawaii evaluated only one of the consequences identified in theFEA
to be potentially significant. There are potential significant impacts to the Nene. For
more details see Section 3.8 of this EA.
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In addition, some of the impacts have been evaluated as positive or beneficial. These
include impacts on socioeconomics, air quality and meteorology and community
acceptance.

The proposed land use, including buildings, structures and facilities, shall be
compatible with the locality and surrounding areas, appropriate to the physical
conditions and capabilities of the specific parcel or parcels;

The windfarm will include the wind turbines, their support towers and foundations; an
operation and maintenance building; an intrasite electrical distribution network; a site
interconnection substation; and an intrasite road network and access roads. WSB-
Hawaii believes that ZPAC has designed the windfarm to be compatible with locality
and surrounding areas, appropriate to the physical conditions and capabilities of the
specific parcel or parcels. Most of the supporting discussion is included in Sections
3.16 (Visual Impact) and 3.17 (Community Acceptance).

The existing physical and environmental aspects of the land, such as natural beauty
and open space characteristics, will be preserved or improved upon, whichever is
applicable;

The windfarm was designed from an aesthetic point of view to use wind turbines which
are visually pleasing and to site them in & manner so that they blend in with the
existing landscape. This approach serves to reduce the potential for visual clutter and
to preserve the visual amenity of the area. Specifically, visual clutter is reduced by
limiting the number of turbines to 27 and deploying them in a single, articulated row
which follows the predominant ridgeline in the area. The O&M building would be a pre-
fabricated structure painted with typical, earth-tone colors consistent with Hawaii rural
(farm and ranch) structures. The intrasite electrical distribution network will be buried
underground and will not be visible. The site interconnection substation will be built to
be consistent with the existing utility transmission system. The number of roads and
their size will be minimized to reduce visual clutter and reduce erosion potential.
Finally, The remote location reduces the potential for visual impact. The turbines will
be sited to minimize adverse impacts to viewplanes along the Old Lahaina Pali Trail.
See Section 3.16 (Visual Impact) for more details.

Subdivision of the land will not be utilized to increase the intensity of land uses in the
Conservation District; and

ZPAC does not propose to subdivide the land. Instead, ZPAC seeks a term easement
for access to develop and operate the windfarm.

The proposed land use will not be materially detrimental to the public health, safety and
welfare.

Since wind turbines are a non-polluting source of energy, they do not generally
present air-born or water-born health hazards to the public. As with other sources of
electrical energy, there can be some hazards associated by exposure to electro
magnetic fields. As discussed in Section 3.15, the risks to windfarm personnel are
negligible. Due the remote location of the windfarm, the risks to the public are even
lower. Other concems regarding public health, safety and welfare include cultural
resources, visual impact and noise. As discussed above, no culturally-significant sites
have been identified in the proposed project area, and there are no known cultural
practices that would be impacted by the presence of the windfarm. Visual impact has
also been discussed previously. The issue of noise impacts are discussed in detail in
Section 3.14 of the EA. The Z-48 wind turbine is similar in noise output to other

Section 4
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turbines of its size and rated capacity. ~When siting windfarms, there should be
sufficient setback so that noise levels will not exceed local ordinances at the property
line. The proposed windfarm should not be audible at distances greater than 1.6km
(1m) . Thus, due to the remote location of the windfarm, it is not likely that the public
will hear them.

4.2.8 Hawaii Administrative Rules ~ Significance Criteria

The Hawaii Administrative Rules, Title 11, Department of Health, Chapter 200, Section
12 specifies thirteen criteria when considering the significance of potential environmental
effects. Agencies are to consider the sum of the effects on the quality of the environment and
shall evaluate the overall and cumulative effects of an action. The following is an assessment
of the potential effects of the action:

(1) Involves an irrevocable commitment to loss or destruction of any natural or

cultural resource;

WSB-Hawaii Assessment. An irrevocable (irreversible) commitment to loss or
destruction of any natural or cultural resource is one that cannot be changed once it
occurs. Natural resources include topographic and geologic features, soils, air,
water, flora and fauna. No topographic or geologic features will be disturbed (See
Section 3.5). Some soil will be disturbed during the construction of the windfarm, but
this use is revocable. The windfarm could be decommissioned, all equipment and
structures could be removed and the soil could be restored to its original condition.
The project will not generate any air or water emissions and will provide positive
benefits through the reduction of fossil fuel use and the resulting emissions on Maui.

Regarding flora and fauna, potentially negative impacts have been identified,
studied and discussed (See Section 3.7). WSB-Hawaii believes that negative
impacts to native flora can be reduced to a negligible level through proposed
mitigation measures during construction and operation. These mitigative
measures include temporary removal and replacement of native flora during
construction and a native plant propagation program during operation.

There are concems regarding potential negative impacts on avifauna, including the
endangered Nene (See Section 3.8). These impacts could result in irrevocable
loss of individual avifauna. Discussion of potential impacts on the Nene and other
avifauna have not yet resulted in agreement on substantial mitigative measures.
Additional study of the environmental impacts and development of appropriate
mitigation measures, inciuding a Nene propagation program, is recommended.

Cultural resources include culturally-significant archaeological sites, native
practices and uses in the area, and other human resources. Based on an
archaeological survey, there are no culturaliy-significant archaeological sites in the
project area (See Section 3.9). An archaeological survey was also conducted
along the proposed spur access trail with negative findings. Consultation with the
native Hawaiian community has indicated there no cultural uses in the project area
or in nearby areas of the Ukumehame that would be negatively impacted by the
project. There are other irrevocable human resources that would be lost, e.g., the
labor involved in constructing the project.

Section 4
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(2)

3)

(4)

(5)

(6)

Curtails the range of beneficial uses of the environment;

WSB-Hawaii Assessment. The project will not curtail the range of beneficial uses of

the environment. The proposed windfarm is consistent with the primary purpose and
use of the Conservation District. It also supports overall State policy to increase use
of indigenous energy resources. The proposed windfarm is a use permitted in the
Conservation District. Specifically, the proposed windfarm site lies within the
“General” subzone of the Conservation District. The proposed windfarm is a use
consistent with the objectives of the more restrictive Conservation District Protective
Subzone (See discussion in Section 3.3.2). Specifically, Section 13.5.22 of DLNR
Conservation District Rules, identifies “energy generation facilities utilizing the
renewable resources of the area (e.g., hydroelectric or wind farms” as a permissible
“Public Purpose Use” in the “Protective” subzone. The proposed windfarm is
consistent with and will not preclude other potential uses of the land, e.g., livestock

- grazing and bird hunting (See Section 3.4). Windfarms are generally deployed on

lands already in use for some other purpose, e.g., livestock grazing or game hunting.
As such, they are good examples of multiple purpose facilities.

Conflicts with the state's long-term environmental policies or goals and guidelines
as expressed in chapter 344, HRS, and any revisions thereof and amendments
thereto, court decisions, or executive orders;

WSB-Hawaii Assessment. Overall, the proposed windfarm is consistent with and
supports long-term state policy to conserve the state’s natural resources and to
improve the quality of life. The project will help reduce our dependence on
imported energy use and increase our use of indigenous natural resources,
including energy, e.g., our tradewinds. The project helps improve the quality of life
on Maui by offsetting a portion of the fossil fuel used to generated electricity. This
reduced fuel use (estimated at about 102,000 barrels of oil a year) will also avoid
the air poliutants that result from the fossil fuel use. The project further helps to
improve the quality of life by bringing outside investment, tax and use revenues
and new jobs to Maui. Finally, the use of the wind at the project site is consistent
with native Hawaiian understanding and use of the wind. The only concern regarding
this criteria is the potential negative impacts on avifauna as discussed above.

Substantially affects the economic or social welfare of the community or State;

WSB-Hawaii Assessment. The proposed windfarm will have positive economic
and social welfare impacts on the community. The project will bring outside
investment which will create both short-term and long-term jobs, and tax and use
revenues. Perhaps the most significant economic benefit will be the avoidance of
imported energy fuel costs, as the dollars that would normally go out of state to
pay for fossil fuels would recirculate on Maui and in the State. The project
implementation will not negatively impact the social welfare (including cultural
resources) of the community.

Substantially affects public health;

WSB-Hawaii Assessment. The project will not result in any negative public health
impact. The project health impacts will be positive through the reduction of
pollution from the utility power plants at Kahului and Maalaea.

Involves substantial secondary impacts, such as population changes or effects on
public facilities;

Section 4
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(7)

(8)

(9)

(10)

(11)

WS8B-Hawaii Assessment. The project is anticipated to have negligible impacts

on population and public facilities. Most of the jobs created by the project will be
filled by local residents. The project will be self-contained and will require no
extension of public facilities, e.g., water or other utilities.

Involves a substantial degradation of environmental quality;

WSB-Hawaii Assessment. The project will not result in a substantial degradation of
environmental quality. Quite to the contrary, the project is anticipated to improve
environmental quality in the project area and within the county. This will be
accomplished taking care taken during the construction and operation to minimize
damage to the land, including fiora and fauna, and the implementation of native
plant and Nene propagation programs. It is anticipated that these propagation
programs will provide a positive benefit over the project lifetime.

Is individually fimited but cumulatively has considerable effect upon the
environment or involves a commitment for larger actions;

WSEB-Hawaii Assessment. The proposed 20 MW windfarm is not anticipated to
have any cumulative affects. The proposed windfarm is optimum given the size of
the Zond Z-48 wind turbines and available land in the project area. Therefore, the
proposed windfarm would not involve a commitment to larger actions, e.g., as
addition of more wind turbines at a iater time.

Substantially affects air or water quality or ambient noise levels;

WSB-Hawaii_Assessment. The project will not substantially affect air or water
quality or ambient noise levels. In actuaiity, the project will provide an overall
positive impact on air quality, since the project itself does not result in air
emissions and because the wind-generated electricity will offset use of fossil fuels
and their resulting emissions on Maui. All water used during construction and
operation will be trucked in. As noted in Section 3.6, measures are recommended
which should mitigate the potential impacts on the hydrologic and water resources
in the area. Regarding noise levels, the wind turbines will slightly increase the
ambient noise levels within the project area. It is belisved that the noise will serve
to alert avifauna in the area. As discussed in Section 3.14, the turbines would not
be heard at the nearest residences (over two miles away) to the project.

Detrimentally affects air or water quality or ambient noise levels;

WSB-Hawaii_Assessment. The project will not detrimentally affect air or water
quality or ambient noise levels. As discussed above, the impacts on air quality are
considered positive, the impacts on water quality and ambient noise levels are
negligible. -

Affects or is likely to suffer damage by being located in an environmentally
sensitive areas such as a flood plain, tsunami zone, beach, erosion-prone area,
geologically hazardous fand, estuary, fresh water, or coastal waters;

WSB-Hawaii Assessment. The proposed project site in the Kaheawa Pastures is
not located in an environmentally sensitive area of the type as described above.
Therefore, the project will not affect or is likely to suffer the type of damage of
concern by this criteria. The site, which has been used previously by cattle
ranchers for grazing, is a grassland and shrubland area dominated by non-native
flora.

Section 4
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(12)

(13)

Substantially affects scenic vistas and viewplanes identified in county or state
plans or studies; or,

WSB-Hawaii Assessment. The project is not anticipated to substantially affect
scenic vistas and viewplanes identified in county or state plans or studies, One
comment was received from DLNR (Na Ala Hele Trails and Access Program)
regarding potential impacts from viewpoints along the Old Lahaina Pali Trail,
Several of the turbines or parts of the turbines would be visible from a one mile long
section of the trail. The community has not expressed the concemn visual impact
would be significant. In part, the remote location of the proposed windfarm mitigates

viewplanes in the area.

Requires substantial energy consumption.

WSB-Hawaii Assessment. The project would generate and consume electrical
energy. The amount of electrical energy consumed is negligible to the amount
that would be generated and delivered to the utility.

Section 4
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4.3 County

The plans and policies guiding development in Maui County that relate to the proposed
windfarm project are the Maui County General Plan and the West Maui Community Plan.

4.3.1 Maui County General Plan

“Maui County’s current General Plan was adopted by Ordinance No. 1052 and became
effective June 24, 1980. The Maui County Charter in Section 8-8.3 Powers, Duties and
Functions states that the planning director among other things shall recommend revisions of the
general plan at least every ten years to guide development of the county.

Section 8-8.5 of the Maui County Charter requires that the general plan shall recognize
and state the major problems and opportunities conceming the needs and the development of
the county and the social, economic and environmental effects of such development and shall
set forth the desired sequence, patterns and characteristics of future development. The
purpose of the General Plan update, which is required every 10 years, is to address changes in
socio-economic conditions, physical environment and current and emerging planning issues
through amendments to the objectives and policies set for in the General Plan.” (County of Maui,
1990).

Included in the General Plan are several objectives which are related to this proposal.
The following are the most relevant:

Section 1.C of Population, Land Use, the Environment and Cultural Resources -
Environment:

Objective 1: To preserve and protect the county’s unique and fragile environmental
resources

Policy 1.c: Support programs to reduce air, land and water poliution.

The proposed windfarm supports to the objective of reducing air pollution. The wind-generated
electricity would offset fossil fuels used by MECO and would reduce the air emissions from
MECO's power plants. See section 3.13 for more details.

Section 1.D Population, Land Use, the Environment and Cultural Resources - Cultural
Resources:

Objective 1: To preserve for present and future generations the opportunily to know
and experience the arts, culture and history of Maui County.

Policy 1.b: Encourage the recordation and preservation of all cultural and historic
resources, to include culturally significant natural resources.

No archaeological sites are known to be present in the area proposed for the windfarm. Sites
previously found were along the Old Lahaina Pali Trail which is out of the study area. See
section 3.9 for more details.

Section 11.A of Economic Activity - General:

Objective 1: To provide an economic climate which will encourage the controlfed
expansion and diversification of the County’s economic base.

Policy 1.b: Support programs, services and institutions which provide economic
diversification.
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The proposed windfarm project would stimulate new economic activity on Maui, including
construction and the creation of new, permanent jobs in a new industry for Maui. The economy
would benefit further through the offset of fossil fuel use by MECO. The dollars not paid by the
citizens of Maui to import oil would recirculate on Maui stimulating additional economic activity.
See section 3.10 for more details.

Objective 1, Policy (a) of Transportation - Energy:

Objective 1: to make Maui County more self-sufficient in its need for more non-
renewable energy and more efficient in its use of energy.

Policy c: encourage programs to test the feasibility of alternative sources of energy
production.

The proposed windfarm would provide wind-generated electricity as an alternative on Maui.
The windfarm would reduce the amount of fossil fuel used by MECO to generate electricity.
See section 3.10 for more details.

4.3.2 West Maui Community Plan

The Maui County General Plan lays out broad objectives and policies for the long-term
development of the County. A total of nine (8) community plans are developed and reflect
current and anticipated regional conditions on Maui. Each plan and advances planning goals,
objectives, policies and implementation considerations to guide decision-making in the region
over a twenty (20) year planning horizon. Each plan is updated every ten (10) years. The
proposed windfarm lies in the West Maui Community. “The West Maui Community Plan plans
specific recommendations to address goals, objectives and policies in the General Plan, while
recognizing the values and unique attributes of the region, in order to enhance the region's
overall living environment.” (County of Maui, 19986).

The West Maui Community Plan was first adopted in 1980 and was then named the
Lahaina Community Plan. The Lahaina Community Plan was updated in 1992-1993. As part of
this update, the plan was renamed the West Maui Community Plan to reinforce the regional

nature of the plan.

There are no planned or proposed projects in the West Maui Community Plan that
would be affected by the proposed windfarm. Following consuitations with DLNR and other
Parties, there are no other known proposed projects or uses of the land in the study area at the
present time.

Included in Parts 1] and Ill the West Maui Community Plan are several opportunities,
issues and objectives, which are related to this proposal. The following are the most relevant:

Part Il, Description of the Region and its Problems and Opportunities

Opportunity 2 (Stability of the Economic Base) in Section B (Identification of Major
Problems and Opportunities):

...It is therefore important to maintain a stable economic base by encouraging the
upgrading of existing visitor facilities; pursuing diversified economic opportunities;
insuring responsible and sustainable growth to provide a range of job opportunities so
that the young people can remain in or return to the communily; encouraging alternate
energy production (i.e., solar, wind and biomass); identifying potential uses of federal,
state and county lands to benefit the community; and in general, creating opportunities
for more self-sufficiency.
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The proposed windfarm project is fully consistent and synergistic with the goals stated above.
Issue 3 in Section C (Interregional Issues):

The responsible use of county’s natural resources is listed as one of the issues which
suggest interregional, county-wide or island-wide analysis.

WSB-Hawaii believes that the proposed windfarm is a responsible use of the county’s
wind resource. The windfarm is an environmentally-responsible energy solution for the county.
The solution provides an array of energy, environmental and economic benefits.

Part Ill, Policy Recommendations, implementing Actions and Standards for the
West Maul Region, Section A (Intended Effects of the West Maui Community Plan):

Objective 3, Enerqgy Subsection of Infrastructure:

Promote the environmentally sensitive use of renewable energy resources, such as
biomass, wind and solar.

WSB-Hawaii believes that the proposed windfarm is an environmentally-responsible
energy soiution for the county. This objective is consistent with those stated above.

4.4 Permits and Approvals

Federal, State and County permits and approvals are required for the proposed windfarm.
The permits and approvals are summarized in Table 4.4-1.

Federai Approvals. There are no known Federal permits that directly relate to or
influence the proposed action. There are three potential Federal approvals which could result in
Federal involvement on or actions related to the project: one with Federal Aviation
Administration (FAA), one with the Department of interior (DOI), and one with Army Corps of
Engineers.

ZPAC has filed a “Notice of Proposed Construction or Alteration™ with the FAA. The FAA
has subsequently determined that the proposed project would not be an obstruction to ajr
navigation under Part 77 of Federal Aviation Regulations. Since the height of the turbines
including the blades would exceed 60m (200ft), lighting is required to alert pilots. For this
project, the FAA has approved lighting with a steady burning red obstruction light on the top of
every other turbine nacslle.

The DO, Fish and Wildlife Service, administers the Federal Endangered Species Act of
1973. DO} normally becomes involved in projects where Federal lands and or funds are to be
used. This is not the case for this project. DOI could also become involved if it, or another
federal agency, took an action that could materially affect the project. In the case of this
project, there is a potential trigger associated with the FAA's review of the “Notice of Proposed
Construction or Alteration” filed by ZPAC. If the FAA dstermined that their action could impact
an endangered specie, they would initiate a Section 7 consultation pursuant to the Endangered
Species Act, However, the FAA did not make this determination (See Section 3.8).

ZPAC has proposed to improve and utilize a spur road that extends from near Puu Anu
to the upper area of the project site. This spur crosses the upper portion of the Manawanui
Gulch. Subject to further review of the proposed use of the upper spur for site access, the
Army Corps of Engineers could become involved, if they determine that this upper portion of

Manawainui Gulch falls under their jurisdiction. See also Sections 3.6 and 4.1 .
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State Approvals and Permits, All uses of Conservation lands require a Conservation
District Use Permit (CDUP). must submit a Conservation District Use Application (CDUA) to DLNR.
Project approval would be granted via a Use of State Lands Approval (USLA) from the Land
Management Division and a Board Permit from the Board of Land and Natural Resources (BLNR).
Note: the Board Permitis the CDUP for this project.

Submittal of a CDUA triggers Chapter 343 HRS environmental reporting requirements
which mandate either an environmental assessment (EA) or an environmental impact statement
(EIS). This FEA was prepared in accordance with Chapter 343 requirements and in support of
the CDUA. DLNR'’s approval of the USLA and granting of the CDUP is contingent upon their
acceptance of this FEA.

As noted previously, ZPAC prepared an EA as part of ZPAC's application for approval of
its wind monitoring program, a preliminary assessment was made by the State Historic
Preservation Division (SHPD). At that time, no record was found of historic sites on the parcel
(Evans, 1995). SHPD has subsequently completed a Historic Preservation Review of the
project CDUA and DEA. The DEA included the archaeological survey conducted for ZPAC by
the Intemnational Archaeological Research Institute, Inc. (1AR).

Per SHPD letter, dated August 25, 1998 (copy enclosed in Section 6), SHPD has found
“the proposed windfarm to have ‘no effect’ on historic sites.” SPHD also expressed concerns
regarding possible historic sites along the propesed upper spur road. Note: IARN has
conducted a follow-up survey along this proposed route. No sites were found (see Section 3.5
for details).

Prior to the start of site construction, ZPAC would need to apply to the SOH Department
of Transportation for a permit to perform work on a State highway. This will be needed since
access to the site is directly from the Honoapiilani Highway.

County Permits. Only construction permits would be required.

Other_Approvals or Permits. Should the upper portion of the Manawainui Guich be
determined be a stream per DLNR Water Resources Division rules, ZPAC would need to
prepare and receive approval for a Stream Channel Alteration Permit (SCAP).
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5. Topical Issues

5.1 Relationship Between the Proposed Windfarm Use and Maintenance
of Long Term Productivity of the Study Area

WSB-Hawaii has identified potential short-term and long-term impacts associated with
the proposed 20 MW windfarm project. This section includes a discussion of how these
potential impacts, both negative and positive, affect the long term productivity of the study area.

Potential Negative Impacts

Most of the potential negative impacts would be short-term, construction-related and
localized. Some are long-term, operation-related, both localized and regional. WSB-Hawaii does
not believe there would be significant impact to the iong-term productivity of the site’s resources.
WSEB-Hawaii believes all negative impacts can be mitigated to a non-significant level or lower.
Note: only the potential impacts on avifauna was evaluated as significant. ZPAC's goal is to
reduce all negative impacts to negligible.

Short-Term. Impacts to the site’s soil and vegetation would be short-term and
associated with soil disturbances and potential erosion. For example, vegetation removed
during excavation for the intrasite electrical distribution network would be replaced. Impacts to
air quality would be short-term and associated with localized fugitive dust emissions from
construction vehicles.

There could be short-term impacts on flora and fauna in the study area. A botanical
survey did identify native plants in the area, but none that are endangered. Steps would be
taken to avoid the native plants when the windfarm is constructed. A bird survey was performed
to determine if any birds were being downed by on-site meteorological towers and to identify
the birds in the area. No downed birds were found on-site and on endangered species were
identified. However, Nene are known to be nearby and ZPAC plans additional surveys.

There are no known archaeological sites in the study area. This is based on a review of
previous archaeological surveys conducted in support of the MECO EIS and a survey
commissioned by ZPAC on the proposed windfarm site. Field inspections in March 1998
included the proposed windfarm site and in November 1998 the proposed upper access spur
from Puu Anu to the site via the Manawainui Gulch. No additional surveys are needed unless
the route of the upper access spur is altered from its present course.

Long-Term. There could be some minor permanent loss of vegetation due to the
construction of the new access road, the intrasite road network, the foundations for the wind
turbines, the site substation, and the site operation and maintenance facility. While the
windfarm would be spread out over a narrow band of approximately 200 acres of the Kaheawa
Pastures, the actual foofprint (area covered by turbines, the site substation and interconnect
hardware and operation and maintenance facility and intrasite road network) is estimated at 8.7
acres.

There could be long-term impacts on the birds and other wildlife that inhabit the study
area or visit the area. WSB-Hawaii believes these impacts can be mitigated to an acceptable
level. This is an area for further study (see Unresolved Issues below). There is the potential for
some impact on the visual resources in the study area, but WSB-Hawaii believes this impact will
not be significant. The primary concern has been for the potential impact on viewpoints along
the Old Lahaina Pali Trail.
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Potential Positive Impacts

WSB-Hawaii believes there are several potential positive energy, environmental and
economic impacts. The wind-generated electricity would be a direct benefit to the people of
Maui. As an alternative to the conventional oil-fired resources, the windfarm would help
diversify the utility’s resource base and support the State’s goals of reducing dependence on
imported energy use and increasing the use of indigenous sources (see Sections 1.3.2 and
4.2). The avoidance of fossil-fuel emissions would help protect the environment (see Sections
2.5 and 3.10). The project would create direct revenues for the State and jobs for the County,
and provide multiplier effects that would help diversify the County’'s economy (See Section
3.10). Overall, the windfarm is a positive use of the Conservation District Use Lands that not
only provides all of these benefits, but does not interfere with the primarily conservation use of
the land and does not preciude other uses, such as livestock grazing and transmission line
access.

5.2 Irreversible and Irretrievable Commitment of Resources

As noted in Sections 1.24 and 4.2.8, an irreversible commitment of a resource is one
that cannot be changed once it occurs. An irretrievable commitment occurs when the resource
cannot be recovered or reused. WSB-Hawaii believes the proposed 20 MW windfarm would not
result in any irreversible commitment of resources. There would be some irretrievable
commitment of certain resources.

The use of the land for the windfarm would not result in an irreversible commitment of
resources. For example, the windfarm could be decommissioned, all equipment and structures
could be removed and the land could be restored to its original condition.

The primary irretrievable resources that could be lost are associated with flora and
fauna. With respect to flora, individual flora could be dislocated or damaged. With mitigation
measures as proposed, the flora would be temporarily removed and replaced during
construction. Individual avifauna could be harmed through collisions with the wind turbines or
their towers. This is an area for further study (see below).

Other irretrievable resources that would be lost include the labor, materials and capital
needed to plan, design, permit, construct and operate the windfarm. Also included, are the
concrete, steel, fiberglass and other materials and labor used to: fabricate, construct and install
the wind turbines, their towers and their foundations; the site substation and its foundation; the
site electrical distribution network; the site operation maintenance facility and its foundation; the
intrasite road network and the access road. This also includes the fuel and capital required to
deliver all of the equipment and materials to the site and the additional fuel and other supplies
consumed during the site construction and operational phases.

5.3 Probable Adverse Effects That Cannot Be Avoided

WSB-Hawaii believes there are potential adverse effects of the proposed windfarm
project on specific avifauna, including the Nene, the Dark-rumped Petrel, the Hawaiian Hoary
Bat, and the Pueo. While all of these species are residents of Maui, only the Pueo has been
observed on the proposed project site. WSB-Hawaii believes that the potential adverse effects
can be mitigated via the actions that have been discussed herein. While the specific mitigative
measures are not all known at the present time, WSB-Hawaii believes that they can be
developed after the additional surveys and studies as proposed by ZPAC.
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5.4 Unresolved Issues

Overall, WSB-Hawaii has evaluated most of the potential impacts to be non-significant
or less. The only exception is the potential for the impact on avifauna to be significant. With
implementation of mitigative measures, WSB-Hawaii believes the avifauna impacts can be
reduced to the non-significant or less and the non-significant negative impacts can be reduced
to negligible or none. As discussed previously, this is consistent with ZPAC’s goal to reduce the
severity of the environmental impacts, (i.e., to reduce non significant to negligible or none, efc.)
through implementation of a mitigation measures program. The following are the key potential
impacts that require additional attention:

e Potential Impact on Avifauna Species_and their Habitat (Preliminary rating:
significan?. A preliminary bird survey identified 2 number of natives species present
on the site, but not listed as endangered. However, the endangered Hawaiian Nene
have been observed nearby. Other species of concern include the Pueo (identified in
the area) and other residents of Maui, including the Hawaiian Dark-rumped Petrel,
Wedge-tailed Shearwater and the Hawaiian Hoary Bat. ZPAC is continuing to monitor
for downed birds near the meteorological towers. Prior to construction, ZPAC
proposes to plan, coordinate and conduct additional surveys to identify and
characterize the habits of the species of concemn in the project area. Subsequently,
the mitigation measures program would be updated. The program would include
additional monitoring during the initial operation of the windfarm and contributions to
the Nene propagation program. Therefore, contingent upon further study and
implementation of the mitigation measures, WSB-Hawaii believes that the severity of
the impacts can be downgraded to non-significant. See Section 3.8 for the detailed
discussion of this potential impact;

¢ Potential Impact on Terrestrial Flora (Preliminary rating: non significant). While no
endangered plant species have been found to date, a number of native plants were
discovered during the initial botanical surveys on the site and along the upper spur
route. Additional surveys would be conducted to ensure that no native plants would
be impacted during the improvements to the access road network and construction
of the windfarm. Contingent upon implementation of the mitigation measures, WSB-
Hawaii believes that the severity of the impacts can be downgraded to “negligible.”
See Section 3.7 for the detailed discussion of this potential impact;

e Potential Impact on Cultural Resources (Preliminary rating: negligible). There are no
known archaeological sites in the study area. A recent archaeological survey did not
uncover any sites on the proposed windfarm and along the proposed upper access
spur route. An additional survey is planned if it should be necessary to alter the route
of the upper access spur. See Section 3.9 for the detailed discussion of this potential
impact; and

e Visual Resources (Preliminary rating: non-significanf)y. The community has not
expressed concern that the visual impact of the windfarm would be significant. Due
to the remote location of the windfarm, most residents will not see the wind turbines
a daily basis. The people most likely to see any of the wind turbines will be hikers
while on a portion of the Old Lahaina Pali trail and passenger on north-bound
incoming aircraft to Kahului Airport. See Section 3.16 for the detailed discussion of
this potential impact.
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5.4 Unresolved Issues

Overall, WSB-Hawaii has evaluated most of the potential impacts to be non-significant
or less. The only exception is the potential for the impact on avifauna to be significant. With
implementation of mitigative measures, WSB-Hawaii believes the avifauna impacts can be
reduced to the non-significant or less and the non-significant negative impacts can be reduced
to negligible or none. As discussed previously, this is consistent with ZPAC's goal to reduce the
severity of the environmental impacts, (i.e., to reduce non significant to negligible or none, etc.)
through implementation of a mitigation measures program. The following are the key potential
impacts that require additional attention:

e Potential Impact on Avifauna_ Species and their Habitat (Preliminary rating:
significanf). A preliminary bird survey identified a number of natives species present

on the site, but not listed as endangered. However, the endangered Hawaiian Nene
have been observed nearby. Other species of concem include the Pueo (identified in
the area) and other residents of Maui, including the Hawaiian Dark-rumped Petrel,
Wedge-tailed Shearwater and the Hawaiian Hoary Bat. ZPAC is continuing to monitor
for downed birds near the meteorological towers. Prior to construction, ZPAC
proposes to plan, coordinate and conduct additional surveys to identify and
characterize the habits of the species of concern in the project area. Subsequently,
the mitigation measures program would be updated. The program would inciude
additional monitoring during the initial operation of the windfarm and contributions to
the Nene propagation program. Therefore, contingent upon further study and
implementation of the mitigation measures, WSB-Hawaii believes that the severity of
the impacts can be downgraded to non-significant. See Section 3.8 for the detailed
discussion of this potential impact;

e Potential Impact on Terrestrial Flora {Preliminary rating: non significant). While no
endangered plant species have been found to date, a number of native plants were
discovered during the initial botanical surveys on the site and along the upper spur
route. Additional surveys would be conducted to ensure that no native plants would
be impacted during the improvements to the access road network and construction
of the windfarm. Contingent upon implementation of the mitigation measures, WSB-
Hawaii believes that the severity of the impacts can be downgraded to “negligible.”
See Section 3.7 for the detailed discussion of this potential impact;

e Potential Impact on Cultural Resources (Preliminary rating: negligible). There are no
known archaeological sites in the study area. A recent archaeological survey did not
uncover any sites on the proposed windfarm and along the proposed upper access
spur route. An additional survey is planned if it should be necessary to alter the route
of the upper access spur. See Section 3.9 for the detailed discussion of this potential
impact; and

e Visual Resources (Preliminary rating: non-significanf). The community has not
expressed concern that the visual impact of the windfarm would be significant. Due
to the remote location of the windfarm, most residents will not see the wind turbines
a daily basis. The people most likely to see any of the wind turbines will be hikers
while on a portion of the Old Lahaina Pali trail and passenger on north-bound
incoming aircraft to Kahului Airport. See Section 3.16 for the detailed discussion of
this potential impact.
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6. Consulted Organizations, Individuals and Comments

6.1 Organizations Contacted

ZPAC has contacted the following organizations and individuals in the process of

preparing this EA.

Federal

U.S. Department of Agriculture

Natural Resources Conservation Service
P. O. Box 50004

Honolulu HI g6850

Ken Kaneshiro

U.S. Army Corps of Engineers
Pacific Ocean Division, Building 230
Ft. Shafter, HI 96858

Bill Lennon, George Young

U.S. Department of Commerce
National Marine Fisheries Service
2570 Dole Street

Honolulu HI 96822

John Naughton

U.S. Depariment of the Interior
Fish and Wildlife Services

P. O. Box 50156

Honolulu HI 96850

Laurena Wada, Marlette Zablan

U.S. Department of the Interior
Nationai Park Service

300 Ala Moana Boulevard

Box 50165

Honolulu HI 96850

Gary Barbano

U.S. Department of Transportation
Federal Aviation Administration

P. O. Box 50109

Honolulu HI 96825

Darice Young

State

Dept. of Accounting and General Services
1151 Punchbow! Street

Honolulu HI 96813

Alan Sanbomn

Dept. of Business, Economic Dev. & Tourism
Office of Planning

P. O. Box 2359

Honolulu HI 96804-2359

Richard Egged, John Nagawa

State Energy Office

Dept. of Business, Economic Dev. & Tourism
P. O. Box 2359

Honolulu HI 96804-2359

Maurice Kaya, Steve Alber

Division of Consumer Advocacy

Dept. of Commerce and Consumer Advocacy
P. O. Box 541

Honolulu HI 96809

Chuck Totto

Dept. of Defense

Hawaii National Guard
3949 Diamond Head Road
Honolulu H! 968176-4495
Jane Yamamoto

Dept. of Health
Environmental Management Division
919 Ala Moana Boulevard

Honolulu HI 96813

Art Bauckham, Kathy Hendricks
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Forestry and Wildlife Division

Dept. of Land and Natural Resources
1151 Punchbowl| Street

Honolulu HI 96813

Michael Buck, Wayne Ching, Carol Terry

Forestry and Wildlife Div., Maui District Office

Dept. of Land and Natural Resources
1151 Punchbowl Street
Honolulu H! 96813

Wesley Wong, Meyer Ueoka, John Mederios,

Fem Duval, John Cummings

Land Division

Dept. of Land and Natural Resources
1151 Punchbowl! Street

Honolulu HI 96813

Dean Uchida, Lauren Tanaka

Land Division, Maui District Office
Dept. of Land and Natural Resources
54 South High Street

Wailuku HI 96793

Philip Ohta

Na Ala Hele Trail System

Forestry and Wildlife Division

Dept. of Land and Natural Resources
1151 Punchbowl| Street

Honolulu HI 96813

Kirk Cottrell, Erin Low

Na Ala Hele Trail System

Forestry and Wildlite Div., Maui District Office

Dept. of Land and Natural Resources
1151 Punchbow! Street

Honolulu HI 96813

Mike Baker, Mark Peyton

State
(Continued)

State Historic Preservation Division
Dept. of Land and Natural Resources
33 8. King St, 6" Floor

Honolulu H1 96813

Sara Collins

State Park Division

Dept. of Land and Natural Resources
1151 Punchbowl Street

Honolulu HI 96813

Ralson Nagata, Dan Quinn

Office of Hawailan Affairs

Land & Natural Resources Division
711 Kapiolani Boulevard, Suite 500
Honolulu HI 96813

Richard Stook, Lynn Lee

Dept. of Transportation
869 Punchbow! Street
Honolulu HI 96813
Eiton Tashima

Dept. of Hawaiian Home Lands
Land Management Division
335 Merchant Street

Honolulu HI 96813

Joe Chu

Office of Environmental Quality Control
235 South Beretania Street, Suite 702
Honolulu HI 96813

Gary Gil

State Legislature, State Capitol

Honolulu HI 96813

Reps. Joe Souki, Chris Halford, Terry Nui
Yoshinaga; Sen. Brian Taniguchi

County of Maui

Office of Economic Development

Department of Public Works & Waste Mgt.

County of Maui County of Maui

200 South High Street 200 South High Street

Wailuku HI 96793 Wailuku HI 86793

Robbie Ann Guard Charles Jencks

Office of the Managing Director

County of Maui

200 South High Street

Wailuku HI 96793

Kalvin Kobayashi
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American Lung Association

245 North Kukui Street

Honolulu HI 96817

Allison Beale,Peter Flaschbart,Collen Welty

Hawaii Audubon Society

211 Ulana Street

Makawao Hi 96768

Linda Paul,Renate Gassman-Duval

Conservation Council of Hawaii
44-211 Mikiola Drive

Kaneohe HI 96744

Bill Sager

Environmental Legislative Network
1030 Aoloa Place #102-B

Kailua Hl 96734-5262

Susan Miller

Hawaii Blue Ocean Preservation Society
4234 Hana Highway

Haiku HI 86708

Carl Freedman

Hawaii Electric Company

P. O. Box 2750

Honolulu H1 86840  ~

Tom Joaquirn/Art Seki/Dan Ching

Kihei Community Association

P. O. Box 662

Kihei HI 96753

George Fontaine/Susan Bradford

Na Kupuna O Maui
Makawao, HI
Edwin Lindsey, Renee Silva

Life of the Land

1111 Bishop Street Suite 503
Honolulu Hi 86813

Henry Curtis

Maalaea Community Association

Other

Maui Clean Air Coalition
P. O. Box 1870
Kihei HI 96753
Susan Douglas

Maui Electric Company, Ltd.

P. O. Box 398

Kahului, Maui Hl 96732

Tom Jezierny, Bill Bonnet, Ed Reinhardt

Maui Tomorrow

P. O. Box 429

Makawao, Hawaii 96768

Scott Crawford, Dick Mayer, Mark Sheehan

National Wildlife Federation
94-610 Palai Street
Waipahu HI 96797-4535
Steve Montgomery

Safe Power Action Network
1314 South King Street #306
Honolulu HI 96814

Christen Mitchell

Sierra Club, Maui Chapter
SR 1 Box 47

Haiku HI 96708
Lucienne De Naie

Sierra Club, Oahu Chapter
P. O. Box 21577

Honolulu HI 96803

David Frankel

Hawaii State Coordinator
Union of Concerned Scientists
47-682-7 Hui Kelu Street
Kaneohe HI 96744

Michael! Jones

Wailea Community Association
3750 Wailea Alanui STE I-33

250 Hauoli Street, #301 Kihei HI 96753

Wailuku Hi 96793 Al Teter

Jack Mueller
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6.2 Consultation Summary

ZPAC has contacted a number of organizations and individuals in the process of
preparing both draft and final EAs. The consultations are summarized in Table 6.2-1,

6.3 Meetings

The following is a brief summary of two key meetings that ZPAC held to discuss issues
relative to the preparation of this FEA.

ZPAC/DLNR_Staff (December 18, 1988). The meeting included ZPAC (Keith Avery),
WSB-Hawaii (Warren Bolimeier), Eric Nishibayashi Consulting (Eric Nishibayashi}, DOFAW
(Meyer Ueoka, Carol Terry, Art Medeiros, Fern Duval and John Cummings), and the Na Ala
Hele Trails and Access Program (Mike Baker).

Prior to the meeting, a number of concerns had been raised regarding the potential for
birds to collide with the wind turbines. To a lesser degree, there was also concemn regarding
the potential negative impact of the project on bird habitat. The primary concem is for the
Nene, and to a lesser degree, other species of concern, including the Dark-rumped Petrel,
Wedge-tailed Shearwater, Pueo and Golden Pacific Plover. While much is known about the
Nene, it is not known whether they will see and avoid turbines. Therefore, it appears prudent to
assume that the Nene may collide with the turbines and to focus on the development of
definition of acceptable mitigation measures. It was agreed that further study is needed to
determine extent to which the Nene and the other species of concern frequent and use the
project area. While an number of potential mitigation measures, it was agreed that more study
and consuitation with key experts is needed in order to define viable mitigation measures.

There was also discussion regarding the potential impact of the windfarm on the Old
Lahaina Pali Trail. Mike Baker reviewed the goals and objectives of the program, and reiterated
his concerns that the presence of the wind turbines would create an attractive nuisance and
negatively impact the viewplanes at various points along the trail. Mike indicated that about 50
people hike the trail per month. Keith pointed out that he was abandoning earlier plans to build
a new access road west of the Manawainui Guich, in part due to concerns about encouraging
additional illegal trespass, but also that a reconnaissance had shown the road was not feasible
to construct. After some discussion, it was agreed that the turbines may encourage some
hikers to stray from the trail. Keith noted that illegal trespass and vandalism have not been a
problem at Zond’s windfarms on the mainland. In addition, the towers are designed and
constructed to be climbable onfy by maintenance personnel who have special equipment. Keith
agreed that six to as many as seven or eight turbines or parts of turbines may be visible from
the trail for approximately one mile of the trail starting from where the trails leaves the access
road (heading towards Lahaina).

DLNR Public Hearing {January 13, 1999). DLNR held a Public Hearing on ZPAC's
CDUA for the proposed windfarm on January 13, 1999 at the Kihei Elementary School in Kihei
on Maui, There were 30 attendees. ZPAC provided an overview of the project including a
videotape presentation of the manufacturing and operation of the Zond wind turbines. There
were 12 individuals that provided testimony on the application. These included Bill Bonnet from
MECO and Mr. David Chenoweth. Both reiterated comments that they made to ZPAC on the
draft EA. The remaining testifiers represented a spectrum of the community, including Na
Kupuna O Maui, Maui Tomorrow, the Maui Emergency Preparedness Coalition and the Sierra
Ciub. Overall, the testifiers supported the project application. No new issues were raised.

Section 6 6-4 January 27, 1999
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CORRECTION

"THE PRECEDING DOCUMENT(S) HAS )
BEEN REPHOTOGRAPHED TO ASSURE
LEGIBILITY

| SEE FRAME(S)
IMMEDIATELY FOLLOWING
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Kaheawa Pastures Windfarm FEA Final

6.4 Comments on the Draft EA

A list of the Commentors on the Draft EA is included in Table 6.4-1. The actual letters
received and ZPAC’s responses to the Commentors follow the table. Note that the individual
letters are in numerical order (annotated in the upper right corner of the first page of each letter,

Table 6.4-1
List of Commentors on the Draft EA
Table
Exhibit | Organization Date Contact
1 DLNR-CRE 7-31-98 Patricia Edwards
2 DLNR-WRM 8-3-98 Timothy Johns/David Higa
3 DLNR-ENG 8-3-98 Andrew Monden
4 DLNR-DAR 8-10-98 W. Devick
5 DLNR-Land State Parks 8-12-98 Ralston Nagata
6 DLNR-DOFAW 8-12-98 Mike Buck/Wes Wong
7 DLNR - SHPD 8-25-98 Don Hibbard Sara Collins
8 DBEDT-Office Planning 9-29-98 Brad Mossman
9 Office of Hawaiian Affairs 10-5-98 Randall Ogata/Colin Kippen
10 DBEDT-ERT 10-7-98 Maurice Kaya
11 County of Maui - Planning 10-14-98 Lisa Nuyen
: 12-08-98

12 County of Maui - Public Works 10-21-98 Charles Jenks
13 DOI - Fish & Wildlife 10-22-98 Robert Smith
14 DOH 10-23-98 Lawrence Miike
15 David Chenoweth 11-6-98 David Chenoweth
16 US - Dept. of the Army 11-6-98 George Young
17 Safe Power Action Network 11-9-98 Christen Mitchell
18 OEQC 11-9-98 Gary Gill
19 MECO 11-9-98 Bill Bonnet
20 FAA 11-12-98 Darrice Young
21 FAA 1-04-98 Hawthorne CA Office

Section 6 6-8 January 27, 1999
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EXHIBIT 1
State of Hawaii
Department of Land and Natural Resources
Division of Conservation and Resources Enforcement
July 31, 1898
MEMORANDUM L .
S
TO: Dean Uchida, Administrator “w Tt
Land Divisicn _—
-— .,
FROM: Patricia Edwards, Acting l|'||ure£'.'cigaltor!‘kj S <
Division of Conservation and Resources Enforcement = T4
PR
[ =2

SUBJECT: Site Visit/Fleld Inspection Report 2902-MA

ATA

a. FILE NO: 2802-MA

b. INITIATOR:; Zond Pacific, Inc.
c. LOCATION: TMK:(2) 4-8-01:08 Portion of Kaheawa Pastures,

Ukumehan_ae Ahupug’a

d. SUMMARY:  DEVELOPMENT OF A WINDFARM TO SELL RENEWABLE

ELECTRICITY TO MAUI ELECTRIC COMPANY

2. FINDINGS

b.

C

Site visit/inspectfon conducted on 07/24/98 by DOCARE Officer S.
Okamoto. There was no Indication that any project work had been
undertaken as of this date.

There was no indication of any discrepancy in the applicant’s description
of the site conditions/situation.

Nothing was noted that might be a bar to approval of the applicant’s
proposal.
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Officer Okamoto expressed a number of concerns with regards to public safety.
Included are; (1) the Isolated [ocation, amount of vegetation and dry weather
conditions could present difficulties in the avent of a fire, (2) the 1.5 mile road to
be built may encourage increased dirt bike use in area, (3) the nene goose
situation needs to be monitored as one was sighted within .5 miles of the site, and
(4) the site is near the Na Alahele trail and will more than likely encourage hikers
to leave the trail and explore the sight. What measures will be taken to prevent
unauthorized climbing on the tower?
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$ { EXHIBIT 1A

TN DSOS s
. ;L’-r'"'u'} ‘p-:q|_.‘|'_t.'slb ."."'."..-.

January 4, 1988

Patricia Edwards, Acting Investigater

Division of Conseivation and Resources Enforcament
Departimsnt of Land and Natural Resources

P O Box 821

Honolulu H| 58809

Subject: CDUA File #MA-2802, Zond Paciflc, inc. 20 MW Windfarm on Kaheawa Pastures,
Ukumehame shupua'a, Maui TMK 4-8-01: 01.

Dear Mz, Edwards:

Thig lefter Is in regponse to your lstter to Dean Uchida, Administrator, Land Division, DLNR,
dated July 31, 1898, Site Visit/Fisld Inspection Report 2002-MA.

Fwould like to thank you for your site visit and comments about the proposed 20 MW Windfarm
Project on Kaheawa Pastures in the Ukumehame Consenvation Distrist. The following is our
response to your commeants;

{1} tha Isolated iocatlon, amount of vegetation and dry weather conditions could
present difficulties In the svent of a fire.
Response: this is a valid concern. There have been a number of fires in the area
over the past 20 years, A recentfire in the area burned most of the vegetation below
an elevation of about 3000’ in this portion of the Ukumehame District. The draft
Environmental Assessment (EA) will be revised to include specific fire prevention
measures and firefighting protacols.

(2) the 1.5 mile road to be bullt may encourage increased dirt bike use in area,
Response: we are no longer considering this proposed new road, in pan, dug to your
concem. Other reviewers expressed simflar concerns. The proposed access will be
via the current Jesp road and an existing spur.

(3) the nens gooss sltuation needs to be monitored as one was sighted within .6
milss of the site, and
Response: Other organizations, including DOFAW, have raised concems reganding
the Nene. Ve discussed thesa concems in s meeting with DOFAW personns} on
Maui on December 18, 1998, We ane planning additional surveys to confirm the
eresence and habits cf the Nene on the aite and to deviss mitigation measures.

{4) the saito s noar the Na Alahele trail and wlll more ilkely encourage hikors to

feave the trall and expiare the site, What measures wili be taken to prevent
unauthorixed climbing on the towor?

Response: Other oiganizations, including DOFAW, have raised similar concemns

485 Weidls R2. 3000 Jansean Rd, 09 Avelon Dr.

Weloku, Hewal B6793 Tahachapl, Caliiorria 98581 Astiand, Crggon B7320
PH:BOW244-3309 « FAX: 8082440533 PH: BOSTE22-3835 » FAX: 305225015 PH: S41AR2 0554 » FAX: 541/483-0504
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Patricia Edwards, DLNR
January 4, 1898
Page 2

regarding the potentlal for hikers to leave the tralf and explore the sita. Given that
there will not be a new road west of the Manawainwi Gulch, a major new path to the
windfam would be eliminated, Hikers would have fa be divert an hour or more {o
reach the lower end of the site {from the Lahalna side of the Manawsainui Gulch) and
two or more hours from the Maalaea site. Wo believs it ig untikely that many hikers
will actually reach the sit. Morsaver, the towers arg designed to be unclimbable by
non-maintenance personnel, Specifically, the lowest Tungs for malmenance

Also please note that the orlginal TMK reference (TMK: 4-08-01: par. 8) for the subject CDUA
was inadvertently reporied Incorrectly. The correct designation is as statad aboye: TMK 4-8-01;
1.

If you have any questions reganding this response, please call me at 800-605-1050, Mahalol

Keith %ry
Vico-Presid
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4 EXHIBIT 2
RN SAETAR MCHALL 0. WSO
ROBERT G GIRALD
DAVID A NOBRIGA
LANREMCE H MINCE
RICHARD M COX
HERBERT M NICHARDE JR,
e Joes
STATE OF HAWAI
DEPARTMENT OF LAND AND NATURAL RESOURGES
COMMISSION ON WATER RESQURCE MANAGEMENT
P.0, BaX a2 z
mmLULu,m #2009 “- :
Avgust 3, 1958 Eie
c .
TO: Mr. Dean Uchida, Administrator ‘o
Land Division . 2\ i
FROM: Timothy E. Johns, Deputy Director ﬁj‘ ;El t;,..
Conmmission on Water Resource Mahagement v

SUBJECT: Draft Environmental Assessment, Kaheawa Pastures 20 MW Windfarm. Mani.
FILE NO.; MA-2502

Thank you for the rtunity to review the subject document. Our comments related to
water resources are marked below.

In general, the CWRM sirongly promotes the cfficient use of our water resources through
conservarion measures and use of alternative non-potable water resources whenever available,
feasible, and there are po harmful effects to the ecosystems.  Algo, the CWRM encourages the
protsction of water recharge areas which are important for the maintenance of streams and the

replenishment of aquifers.

[1 We tecommend coondination with tie county govemment to incorporale this project imto the county's 20-year
Water Upe 3nd Development Plan, which is subject to regular updates.

[ 1 Werecommend coordination with the Lead Division of the State Depariment of Land and Natural Revources
incorporale this project into the 20-year State Wawr Projects Plan, which Is subject to regular updaret,

{X] Weare concerned about the potential for groand or surface waler degradation/contamination and recommend thal
approvals for this project be conditionad upon & review by the State Deparment of Health snd the developes’s
sceepance of any resuliing requirements selated @ water qualiry.

I1 A Well Construction Permit and/ar a %mmﬁon Permit from the CWRM would be requirad defore ground
water ix developed as a tource of supply for the project.

[} The proposed water supply saurce for the project Is located in a designaied water management area, and a Water
Use gng?it from the CWRM wonld be required prior to uze of lhi:&ls%wcc. Rem

[1 Grogndwater wilbdrawals from this project may affect streamflows, This may require an inscream flow staoderd
amendment,

[} If the proposed projact diverts additionsl water from streams or if new or modified stream diversions are planned,
the project mny need 10 obeain a stream divestion works permit and petition 1o amend the interim instrexm flow
stundzrd for the affected stream(s).

[X} ) the proposed project performs any work wiminmbcdmdbmksofamm:mmpmjmmad»

cbtain & siream channel alteration permit and 2 petilion to amend the interim instream flow standard
affecied siream(s).

[ ] Werecommend that no development take place sffecting highly erodible slopes which drain into streams within or
sdjncent to the project.

(X] OTHER:

‘The document indicates there gre two intermritient streams - Malalowaiaole and Manawainui at the proposed
windfanm site which may require SCAP: for culvent crossings from the unpaved sccess rosd.

If there are any questions, please contact David Higa at 587-0245,
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EXHIBIT 2a

Timothy £. Johns, Deputy Director
Commission on Water Resource Management
Daparstment of Land and Natura) Resources

P O Box 621
Honolulu HY 98809

Subject: DraﬂeEm«ironmental Assessment, Kaheawa Pasturas 20 M/ Windfarm, Maui, File No,
02.

MA-2
Daar Mr, Johns:

This letter is in response to your letter to

‘dated August 3, 1988, sams aubject.

Dean Uchkia, Administrator, Land Division, DLNR,

on Kaheawa Pastures In the Ukumehame Canservation District. Algo please notg that the
original TMK reference (TMK: 4-08-01: par, 8) for the subject CDUA was inadvertently reported

incomactly. The correct designati

responss to your commenta:

(1) we are concernad abou

degradation/contaminatien and recommend tha

conditioned upon a review by tho State

developer’s acceptance of any resulting require

In. ZPAC’s opsrational proceduras include p

transmission cils, cleaning fluids and other hazarda

Mmaterialg Is minimized and all disposal will
Hydrology Seetion of the EA will be

on i as stated above: TMK 4-8-01: par. 1.The following is our

1 the potential for ground or surfece water

t approvals for this profact be

Department of Health and the

rotacols for handfing and disposal of

us materials. Use of thegse

be at approved oft-site kcations. The
revised o include thase proecedures. Also note
(DOH) has reviewed the EA (see aftached letter

from Lawrence Miike} and did not have any comments to offer at this ime. ZPAC
will send a copy of this Jetter to Mr, Mike.

(2} If the proposed project performs any work within the bed and banks of a

stream channel, the

pamit and a petitio
sfiected stream (),

project may nead to abtain a stream channel altaration

n to amend the Interim ingtream flow standard for the

and

Response: There are two intarmittent streamsa (the Matalowalaole and Manawalnui

A55 Witise Rt
Weliky, Hewes 26793
PH: BOB244-038 « FAX: 3045445530

13000 Jamasen Rd,
Calllornia 53584
PH: 5056226835 + FAX: 6058225015

XD Asxin Dr
Ashiard, Dragen 97520
PR 54114820054 » FAX: 5414882504
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Timothy E. Johns, DLNR
January 4, 1999

Page 2

Guiches) in proximity of the site. The existing jeep road crosses the Malalowsiaole
Guich at an elevation of approximately 1600° just after the jeep road joins the Oid
Lahaina Pali trail, The current access road avolds crossaing the Manawainui Gulch,
ZPAC is considering Improvement and use of an altermnate spur to shorten the
distance to the site. This spur runs westward from near Puu Anu through the upper
portion of the Manawainul Guich. Reference my previcus letter, dated November 25,
19088. 1 have requested an evaluation as to whether this portion of the Manawanui is
considered a stream. Should it be determined that it Is & stream channel and should
ZPAC wish to use this route to the site, we will apply for a SCAP.

{3) Othar: Tha document indicates there are two Intermittent streams —

Malalowalaole and Manawalnul at the propasad windfarm she which may
requlre SCAPa for culvert crossings from the unpaved access road,

Response: Neither of these guiches is on the proposed eite, Both are to the
Maalasa-side of the project site, Ae noted above, the axisting site access road
crosses the Malalowalacle Guich. After further revisw of transportation requirements
during the construction paricd, ZPAC is now proposing to widan portions of the road
at and on both sides of the gulch, We need to know If this roasl Improvement would
require 2 SCAP. As noted above, a requast has alraady boen made for evaluation
of the Manawainui Guich crossing.

If you have any questions regarding this fesponse, please call me at BD0-805-1050. Mahatol

Vice-President

cc: DOH {L. Miike)
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EXHIBIT 3

ENGINEERING BRANCH
COMMENTS
We have no objections to the Chairperson signing the application,
The proposed project will nat impact our current projecis,

For your information; the proposed project site, according to FEMA Community Panel Map
No. 150003 0235 B, is located in Zone C. This is an area minimal flooding.
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January 4, 1998

Andrew Monden, Chief Engineer
Engineering Branch, Land Division
Department of Land and Natura) Resources
P O Box 621

Honolulu HI 98809

Subject: Draft Environmenta) Assessmant, Kaheawa Pastures 20 MW Windfarm, Maui, Flie No.
MA-2802; TMK 4-8-01: par, 1.

Daar Mr. Manden:

This letier is in reaponse to your letter to Dean Uchida, Administrator, Land Division, DLNR,
dated August 3, 1998, same subject.

| would Jike to thank you for your comments regarding the proposad 20 MW Windfarm Project
on Kaheawa Pastures in the Ukumahame Canservation District. The following is our response
o your comments:

(1) we hava no objections to the Chairperson signing the application.
Response: Thank your for this comment.

(2) the proposed projact will not impact our currant projects, and
Response Thank your for this comment.

(3) For yau information; the proposed project site, according to FEMA Community
Panal Map No. 15003 0235 B, Is located in Zone C, This an arsn {of) minimal
flacding.

Response: Thank your for this comment.

Also plsase note that the original TMK referenca (TMK: 4-08-01: par. B) for the subject COUA
was ;nadveﬂesﬂiy reported incorrectly. The correct designation is as stated above: TMK 4-8-01:
par. 1.

If you have any questions regarding this response, please call me at 800-805-1050. Mahalo!

Sincerely,
Keith Avery
Vice-Prarident
455 Wuile R, 13000 Jeeeon R, 309 Avaion Dv.
Wadiku, Hovall 66750 Tahachan, Cablornia GY551 Ashland, Oregan 97580
PH: BOG244-9389 « FAX: BON244-5539 PH: 80Y822.6335 » FAX: 805225015 PH: 5414820858 « FAX: S41435-2504
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DIVISION GF AQU,
DigECTOR Sy e B
£OM FISHINKS Drots iy d
A Ry Fapdy Divect a1
STATE OF HAWAILI AdBESN Coxments o
DEPARTHMENT OF LAND AND NATURAL RESOURCEHLLE Tormatos o
LAND DIVISION ST o —
Planning Branch AFRC Eaplester
Honolulu, Hawaii EICATON Romaks
BECRETANY
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-
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File No.: MA-2902

In reply, please refer—tor ) a/
/"
Suspense Date: Three weeks

MEMORANDUHM 3

TO: Aquatic Resources; Conservation & Resources ot
Enforcoment; Forestry & Wildlife; Mistoric '
Preservation; Maui District Land Office; Engineeri

Branch; State Parks; Commission of Water Resource
Managenent

FROM: DEAN UCHIDA, Adninistrato ~ _ ;_;_-.“r“:"-
Land Division E T

SUBJECT: Request for authorlzation from the Dapartment te
Procass a Conservatlon District Use Application Lesated
on Stata-owned Landa

All Conservation District Use Applications (CDUA) must be signed
by tha landowner prior to the submission of the application to
the Department. Applications involving the use of State lands
regunire the signature of the Chairperson on behalf of the Board
of Land and Natural Resosurces.

Please review the attached application and comment with respect
to your division’s present and future programs. Your comments
will then be forwarded to the Chairpersen for consideration on
vwhether to sign as landowner on this CDUA. (Wote: +the

Chairperson’s signature on the application does not canstitute
the Department’s endorsement of the proposed use).

General information regarding the attached application is
provided below:

APPLICANT: Zond Pacific, Inc.
AGENT: Keith Avery, Vice-President
LANDOWNER: STATE OF BAWAIZX

PROPOSED USE: Construction and Operation of a 20 Megawatt

Windfarm RECEIVED

% 05{«1:4:9‘ JuL 21 ml
P fetod Co 0 Besole. il

¥0°d ZOO'ON SZ:8  '€6.9T AON SS70-285-808:01 "NIA LN3W3I9YUNUW aNUET
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EXHIBIT 4A

January 4, 1998

Wifitam Devick, Acting Administrator
Aquatic Resourcas Divisian

Department of Land and Natural Resources
P O Box 821

Henofulu Hl 98808

Subject: Request for Authosization from the Departmant fo Process a Conservation Distret Use
Applications Located on State-owned Lands.

Dear Mr. Revick:

If you have any further questions or comments regarding this environmental assassment,
pleasa call me at B00-805-1050. Mahalo!

Vice-President

435 Walaly R, 13000 Jarrsyon R, 0% Mvalon Dr.
Wiikies, Hawxl 9670 Tehachapd, Calllomia g3551 Ashid, Oeagon 7520
PH: BIZ44-5300 0 AG ROZ/244-9590 PH: BOSM22 8335 » FAX: 005225015 PH: 5414820854 » RO S41428-7506
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EXHIBIT 5

DEPARTMENT OF LAND AND NATURAL RESOURCES
DIVISION OF STATE PARKS

MEMORANDUM

DATE:  August 12, 1998

TO: Dean Uchida, Administrator
Land Division. / \

FROM: Ralston Na Administrator

SUBJECT: Review and Camment an CDUA File No. MA-2902, Request for
Authorization to Process a CDUA. for the Construction and Operation
of 20 MW Windfarm, Ukumehame, West Maul.

The proposed action calls for the construction and operation a windfarm located on
the ridge above McGregor Point between the elevations of 1900 and 3200 feet. The
Lahaina-Pali Trail, a Na Ala Hele Demonstration Trail, is located below the
proposed windfarm, and crosses the windfarm access road at ebout 1300 feet
elevation.

The Divisien of State Parks has no objections to the processing of a CDUA for the
construction and operation of a 20 MW windfarm, We note the applicant’s Draft
EIS statement indicates that two wind turbines were relocated to minimize adverse
impacts to viewplanes along the trail, after consultation with the Na Ala Hele
program representative - a commendable action to minimize adverse impacts ko
recreational opportunities.

We also note that Ukumehame is identified in the DEIS as a State Park (pages 1-9
and 4-4). Ukumehame is actually a County of Maui Beach Park and should be

identified as such.

8 Yoo g KLY
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I

L January 4, 1990
tl . Ralston Nagata, Administrator
Division of State Parks
e Department of Land and Natural Resourcss
| P O Boax 821
! Honoluly HI 96809
Subject: Raview and Comment on CDUA Flle No. MA-2802, Request for Authorization to
Process a CDUA for the Construction and Operation of 20 MW Windfarm,
Ukumehame, West Mati.
:.-: Dear Mr, Nagata:
, This letter js in response to your !etter'lu Dean Uchida, Administrator, Land Division, DLNR,
it dated August 12, 1898, same subjact. Thank you for taking the time to review and comment an
B N the subject CDUA and the draft environmental assessment (EA}. Wa have noted ysurthe

comment on the designation of the Ukumehame Park as a County of Maui Baach Park and will
e revise the EA accordingtly.

I~

- | would also like to note that the original TMK reference (TMK: 4-08-01: par. 8) for the subject
: o CDUA was Inadvertently raported incorrectly. The correct designation is TMK 4-8-01: par, 1.
L If you have any further questions or comments regarding this environmantal assessment,
please call me at 800-605-1050. Mahalol
p
o Sincarely,
'.i N
: Keith Avery
R Vice-Pregident
e
455Vl RA. 13000 Jameson Fd, 300 Axalon Dr,
|t Walkky, Hanell 9679 Tahachzpl, Caltomia §3561 Ashiand, Oregon $7520
PH: 8082440080 » FAX: BO8/244-9539 PH: B0S/226835 + FAX: BOS/B22:5D15 PH: S414820854 » FAX: 541/488:254
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EXHIBIT 6 |

Division of Forestry & Wildlife

1151 Punchbowf Street, Rm. 325 ® iHonahdy, HI 96613 # (B08) 5B7-0166 # Fax (808) 5870160

August 12, 1998
MEMORANDUM
TO:; Lauren Tanaks, Planper
Land Division
THRU: Dean Uchida, Administrator
Land Division
FROM:  Michael G. Buck, Administrator W
Division of Forestry and Wildlife
SUBJECT:  CDUA File #MA-2902, Zond Pacific, ne. 20 MW Windfarm on Koheawa

Pastures, Ukumehame ahupus’s, Maui TMK 4-8-01:08, approximately 200
acres,

We have reviewed this proposal with respect to its impacts on the natural resources and
endangered species in pasticular, The atiached represents DOFAW’s comments 3o this CDUA,
file # MA-2902 by spplicant Zond Pacific, Inc..

Attachment

€: Maut DOFAW Brench

P et il pf o0y
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EXHIBIT 6
DEFARTMENT OF LAND & NATDURAL RESQOURCES
Division of Forestry and Wildiife
Muui District
MEMORANDUM August 11, 1998
TO: Nelson Ayers, Resouree Management Foresier

FROM: Wes Wong, District Mangger w

SUBJECT:  Draft Environments! Assessment - Ksheawg Paslures 20 MW wind farm,
Ukumechame, Matd, TMX: 4-8-01: par. 8.

We have reviewed the rubjoct document and have the following comments.

N3 Als Helo Trails and Access
Comments

1. Tha repoct seems to rclatc avera!l close consultation on the placement snd mitipation of
impacts an behalf of the Trails & Access Program. The report &lso sugpests the project hes n
sccming fit with the Program’s Vision statement and reaponeibilitics. It describes a futire
scenseio where impzcis would bo folt chiefly by muintcnanee and DLNR personnel, Finally,
it suggents that coxsultation with Btate agencies has and will go far toward developing
mitipative meagures across a wide spectrum of impacts. We disagree.

2. Arepresentative of Zond Pacific comacied Na Aln Hele severnl years ago to discuss sotting
up test equipment for wind force and duration sampling. However, thera hag beon no other
consultation or direct communication about the subject project with NAH District Staff.
Claims of secant tlcphonz conmitation between Staff and the spplicant sepresentative are
epparently false. No field inspections or other specific consuliaiion refated to placement of
the proposed turbing structures has yet been made.

Important to the Lahaing Pali Trail's bistorice] and interpretive context is its relative
remoteness fram developed areas. With tho oxcoplion of damage to the trail resulting from
construcing an access road during installation afthe MECO 69KV Power Line project, and
negative impacts to the viows caused by the power poles and fines themselves, the xica
around the Trall ramalns relatively free of infrastructars jntrasive to view planes,
Conxtruction of the proposed furhines would amount to a dircet assault on these view plancs
from points along the trail.

4. Numerons incidents of trespass and unguthorized access by four wheel-drive passenger cars,
motorcycies, mountain bikes, and hikers are noted by our Department regularly. We belicve
ths project will creats an attractive sulsance in the sense that trespassers may be emboldened
o approach the turbines and vandalize them. With our Department’s diminished capasity to

=
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enforce no-trespaas lews in the ares, the project would likely become & magnet for periodic
acts of vandelism.

3. Asmemioned zbove, the Draft EA seems o miggast an overall aceeptance on Nij Ala Hele's
past bascd on close consultation and a scoming fit with the Program’s vision and
respansibilities. In fact, the opposite is trus. Qur deflnition of “sound conservation
principles” includes preservation of view planes and coltural heritage that is inconsistent with
my large-scale, audibly moving turbine structures.

Yildife;
Camments e,

1. Section 3.8,1 prge 3-20. Footnote 3 denotes conmliation by ZPAC with myself about birds,
bird's habltats, and habits in reforencs to this project — This is false,

2. Section 3.8,2 pago 3-23. A guole sitsthuted (o mysolf. *The breeding season it in the fhi]
fram October throuph Desembor’ is exactly backwards: Broeding season iz Docember
through October for & tea month period. lamunaware I provided any specific data, |
knowingly, for this project, to ZPAC or its consultants.

3. Section 3.8.2 page 3-24. Any increasas of rats, mongooses and foral eats their predators, in
the area so near to Hawaiian Gooss releass is of considersble contem to the State. This BA
supgests the windfarms conld generate population increases of such mammals, This needs
miligation.

4. Scction 3.8.2 page 3.25 and 3-27 Discussion and Shearwater and Petrals: Tt should be
imperative that the tourbines by ZPAC have red flashinglights affixed to them and oporable
all night Jong to deter collisions by noctornally active petrels, shearwaters, and Hawajizn

. ZPAC pensonne! or consultants need to survey at bi-weekly intervals for 12 weeks, then
monthly for an additional 12 weeks, beginning with initistion of turbine activity and report
resulis to the Division of Forestry and Wildlife, All injured wildlifs or carcesses of wildlife
nced to be salvaged and given to DOFAW duz to the fact that Huwaiian Bat, Hawaiian
Goose, and/or Dark-Rumped Petrels could beinvoived. As an additional contral, eatry
permission for State Wildlife Staff1o do spat visits 1o the twrbinex nsad 1o be developed.

Comsnents

1. The Mrui Division of Forestry & Wildlifc has Jong considered esiabliching u public game
bird hunting program over the State Jands o the Ukumchamo xreg, The project ares has
buntablc populations of both Ring-necked Pheasants and Black Fravcolin along with Gray
Francolin and doves (2 specics). As the tolal project area is 2aid to utilize only gome 8,7
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acres, ufﬁmzoompnw,thehalamdthr.mjedpuudlhnuldbullmwdforgunc
blsd hunting. Alﬂmghoﬂmmmgcremimﬁrpubﬁchmﬁng,tbepmjectmhonnf
the better parcels with an average of 8% downward sleps, witheut sumerous gulfies and
nvines. As no mentlon of public game bird bunting wes noted in the EA, we trust this to be
an oversipht, which will be addressed and deemed “compatible™ in the area,

The crestion of an xdditional acceas road to the project area wifl foresceably create s
tremendous “unauthorized entry” problem, The cxisting sccess road, although posted,
peoaics numerous complrints of unanthorized entry of hikers, mountain bikers, and dirt
biker, Whmﬁwc:iuingummadmmmﬂdetnﬂintmt,mmshikm
devh:e&omthehiﬁngﬂlmdpmeedﬂongﬂnm:mw. No mention is mude as to
proposed deterrents alang Honoapiilani Hwy and st the Na Alz Hele trail interzection to curb
Wcmmdmwﬂwg&emmu

+ Although tho issus of “grass fires” is meationed inthe EA, a real threat exists of 1 wildfire

being started us a direct renult of the project; be it initlated by downed lines, velicla catalytic
canvertens or any other means. The receat Papawsi Point Wildfirs is an example of what can
baaxpecwdmuldawﬂdﬂrcminlhavidnﬂy. The fact that mauka of the project site i»
the Nene release wrey Sirther xdds credence (o this concern. In the event that 2 project refated
wildfire Js started, the applicant should ussume gll costs for suppression and losses, and bear
full responeibility thereof,

Mention way nude of mainterance equipmest and supplies being stored cither in the oxM
structure or “designated graded parking sreas” only, however 1o mention was noted of
contaminant (i.c., petrolenm products, acids, solverss, c1c.) containment in the eveat of
accidental release. Appropriste means for containment muat be included in any plans and
subjeol 1o roview and approval by the authority having jurisdiction.

Comments

- In 1955 sieme pr